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ABSTRACT
Background

About one-third of women have urinary incontinence and up to one-tenth have faecal incontinence after childbirth. Pelvic floor muscle
training (PFMT) is commonly recommended during pregnancy and after birth for both prevention and treatment of incontinence.

This is an update of a review previously published in 2012.
Objectives

To determine the effectiveness of pelvic floor muscle training (PFMT) in the prevention or treatment of urinary and faecal incontinence
in pregnant or postnatal women.

Search methods
We searched the Cochrane Incontinence Specialised Register (16 February 2017) and reference lists of retrieved studies.
Selection criteria

Randomised or quasi-randomised trials in pregnant or postnatal women. One arm of the trial included PEMT. Another arm was no
PFMT, usual antenatal or postnatal care, another control condition, or an alternative PFMT intervention.

Data collection and analysis

Review authors independently assessed trials for inclusion and risk of bias. We extracted data and checked them for accuracy. Populations
included: women who were continent (PFMT for prevention), women who were incontinent (PFMT for treatment) at randomisation
and a mixed population of women who were one or the other (PFMT for prevention or treatment). We assessed quality of evidence

using the GRADE approach.
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Main results

The review included 38 trials (17 of which were new for this update) involving 9892 women from 20 countries. Overall, trials were
small to moderate sized, and the PEMT programmes and control conditions varied considerably and were often poorly described. Many
trials were at moderate to high risk of bias. Other than two reports of pelvic floor pain, trials reported no harmful effects of PEMT.

Prevention of urinary incontinence: compared with usual care, continent pregnant women performing antenatal PFMT may have had a
lower risk of reporting urinary incontinence in late pregnancy (62% less; risk ratio (RR) for incontinence 0.38, 95% confidence interval
(CI) 0.20 to 0.72; 6 trials, 624 women; low-quality evidence). Similarly, antenatal PFMT decreased the risk of urinary incontinence in
the mid-postnatal period (more than three to six months’ postpartum) (29% less; RR 0.71, 95% CI 0.54 to 0.95; 5 trials, 673 women;
moderate-quality evidence). There was insufficient information available for the late (more than six to 12 months’) postnatal period to
determine effects at this time point.

Treatment of urinary incontinence: it is uncertain whether antenatal PEMT in incontinent women decreases incontinence in late
pregnancy compared to usual care (RR 0.70, 95% CI 0.44 to 1.13; 3 trials, 345 women; very low-quality evidence). This uncertainty
extends into the mid- (RR 0.94, 95% CI 0.70 to 1.24; 1 trial, 187 women; very low-quality evidence) and late (RR 0.50, 95% CI 0.13
to 1.93; 2 trials, 869 women; very low-quality evidence) postnatal periods. In postnatal women with persistent urinary incontinence,
it was unclear whether PFMT reduced urinary incontinence at more than six to 12 months” postpartum (RR 0.55, 95% CI 0.29 to
1.07; 3 trials; 696 women; very low-quality evidence).

Mixed prevention and treatment approach to urinary incontinence: antenatal PFMT in women with or without urinary incontinence
(mixed population) may decrease urinary incontinence risk in late pregnancy (26% less; RR 0.74, 95% CI 0.61 to 0.90; 9 trials, 3164
women; low-quality evidence) and the mid-postnatal period (RR 0.73, 95% CI 0.55 to 0.97; 5 trials, 1921 women; very low-quality
evidence). It is uncertain if antenatal PEMT reduces urinary incontinence risk late postparcum (RR 0.85, 95% CI 0.63 to 1.14; 2 trials,
244 women; low-quality evidence). For PEMT begun after delivery, there was considerable uncertainty about the effect on urinary
incontinence risk in the late postnatal period (RR 0.88, 95% CI 0.71 to 1.09; 3 trials, 826 women; very low-quality evidence).

Faecal incontinence: six trials reported faecal incontinence outcomes. In postnatal women with persistent faecal incontinence, it was
uncertain whether PEMT reduced incontinence in the late postnatal period compared to usual care (RR 0.68, 95% CI 0.24 to 1.94;
2 trials; 620 women; very low-quality evidence). In women with or without faecal incontinence (mixed population), antenatal PEMT
led to little or no difference in the prevalence of faecal incontinence in late pregnancy (RR 0.61, 95% CI 0.30 to 1.25; 2 trials, 867
women; moderate-quality evidence). For postnatal PFMT in a mixed population, there was considerable uncertainty about the effect
on faecal incontinence in the late postnatal period (RR 0.73, 95% CI 0.13 to 4.21; 1 trial, 107 women, very low-quality evidence).

There was little evidence about effects on urinary or faecal incontinence beyond 12 months’ postpartum. There were few incontinence-
specific quality of life data and little consensus on how to measure it. We found no data on health economics outcomes.

Authors’ conclusions

Targeting continent antenatal women early in pregnancy and offering a structured PFMT programme may prevent the onset of
urinary incontinence in late pregnancy and postpartum. However, the cost-effectiveness of this is unknown. Population approaches
(recruiting antenatal women regardless of continence status) may have a smaller effect on urinary incontinence, although the reasons
for this are unclear. It is uncertain whether a population-based approach for delivering postnatal PEMT is effective in reducing urinary
incontinence. Uncertainty surrounds the effects of PEMT as a treatment for urinary incontinence in antenatal and postnatal women,
which contrasts with the more established effectiveness in mid-life women.

It is possible that the effects of PEMT might be greater with targeted rather than mixed prevention and treatment approaches and in
certain groups of women. Hypothetically, for instance, women with a high body mass index are at risk factor for urinary incontinence.
Such uncertainties require further testing and data on duration of effect are also needed. The physiological and behavioural aspects
of exercise programmes must be described for both PEMT and control groups and how much PFMT women in both groups do, to
increase understanding of what works and for whom.

Few data exist on faecal incontinence or costs and it is important that both are included in any future trials. It is essential that future
trials use valid measures of incontinence-specific quality of life for both urinary and faecal incontinence.

PLAIN LANGUAGE SUMMARY
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How effective are pelvic floor muscle exercises undertaken during pregnancy or after birth for preventing or treating inconti-
nence?

Review question

To assess whether doing pelvic floor muscle exercises (PFME) during pregnancy or after birth reduces incontinence. This is an update
of a review published in 2012.

Background

More than one-third of women experience unintentional (involuntary) loss of urine (urinary incontinence) in the second and third
trimesters of pregnancy and about one-third leak urine in the first three months after giving birth. About one-quarter of women have
some involuntary loss of flatus (wind) or faeces (anal incontinence) in late pregnancy and one fifth leak flatus or faeces one year after
birth. PFME are commonly recommended by health professionals during pregnancy and after birth to prevent and treat incontinence.
The muscles are strengthened and kept strong with regular PFME. Muscles are contracted several times in a row, more than once a day,
several days a week and continued indefinitely.

How up-to-date is this review?
The evidence is current to 16 February 2017.
Study characteristics

We included 38 trials (17 new to this update) involving 9892 women from 20 countries. The studies included pregnant women or
women who had delivered their baby within the last three months. Women reported leakage of urine, faeces, both urine or faeces, or
no leakage. They were allocated randomly to receive PEME (to try and prevent incontinence or as a treatment for incontinence) or not
and the effects were compared.

Study funding sources

Nineteen studies were publicly funded. One received grants from public and private sources. Three studies received no funding and
15 did not declare funding sources.

Key results

Pregnant women without urine leakage who did PEME to prevent leakage: women may report less urine leakage in late pregnancy and
three to six months after childbirth. There was not enough information to determine whether these effects continued beyond the first
year after the baby’s birth.

Women with urine leakage, pregnant or after birth, who did PFME as a treatment: it was uncertain whether doing PEME during pregnancy
reduced leakage in late pregnancy or in the year following childbirth. It was unclear if doing PFME helped women with leakage after
giving birth.

Women with or without urine leakage (mixed group), pregnant or after birth, who did PFME to either prevent or treat leakage: women
who began exercising during pregnancy were less likely to report leakage in late pregnancy and up to six months after birth, but it was
uncertain if the effect lasted at one year following birth. For women who started PEME after delivery, the effect on leakage one year
after birth was uncertain.

Leakage of faeces: few studies (only six) had evidence about leakage of faeces. One year after delivery, it was uncertain if PEME helped
decrease leakage of faeces in women who started exercising following childbirth. It was also uncertain if women with or without leakage
of faeces (mixed group) who started PFME while pregnant were less likely to leak faeces in late pregnancy or up to one year after birth.

There was little information about how PFME may affect leakage-related quality of life. There were two reports of pelvic floor pain but
no other harmful effects of PFME were noted. It is unknown if PFMEs offer value for money because no study had a health economics
analysis. It is unknown if PEME offer value for money as no health economics data were identified.

Quality of the evidence

Overall, studies were not large and most had design problems, including limited details on how women were randomly allocated into
groups, and poor reporting of measurements. Some of the problems were expected because it was impossible to blind health professionals
or women to whether they were exercising or not. The PFME differed considerably between studies and were often poorly described.
Evidence quality was generally low to very low.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Antenatal pelvic floor muscle training compared to control for prevention of urinary and faecal incontinence

Patient or population: pregnant women who were continent when randomised
Setting: hospital or outpatient settings in Canada, Italy, Mexico, Norway, Spain, Thailand, Turkey, UK and USA
Intervention: antenatal PFMT

Comparison: control (no PFMT or usual care)

Outcomes

Anticipated absolute effects* (95% Cl)

Relative effect

No of participants

Quality of the evidence

Comments

(95%Cl) (studies) (GRADE)
Risk with control Risk with antenatal
PFMT
Urinary incontinence in Study population RR0.38 624 DDPOO Upper and lower limits
late pregnancy (0.20t0 0.72) (6 RCTs) Low! of the ClI of summary
421 per 1000 160 per 1000 statistic suggest clini-
(84 to 303) cal importance
Urinary incontinence Study population RR0.71 673 DODO Risk reduction is a clin-
mid-postnatal period (0.54 to 0.95) (5 RCTs) Moderate? ically important effect
(> 3-6 months) but the upper limit of
251 per 1000 179 per 1000 the C| iS Close to no ef.
(136 to 239) fect
Urinary incontinence Study population RR1.20 44 SDOO Wide Cl including no ef-
late postnatal period (> (0.651t0 2.21) (1 RCT) Low? fect.
6-12 months) 440 per 1000 528 per 1000
(286 to 972)
Faecal incontinence in Study population (0 studies) Not reported.
late pregnancy
Faecal incontinence Study population (0 studies) Not reported.

mid-postnatal
(> 3-6 months)

period
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Faecal incontinence Study population - (0 studies) - Not reported.
late postnatal period (>
6-12 months) -

Incontinence-specific Mean 2.66, SD 4.1 Mean 0.24,SD 1.2 MD 2.42 lower 152 SDBO Measured in late post-
quality of life (3.32 lower to 1.52 (1RCT) Moderate* natal period. Upper and
assessed with: ICIQ-SF lower) lower limits of the
Scale from: 0 to 10 Cl of summary statis-
(worse) tic suggest clinical im-

portance in ICIQ-SF (
Nystrém 2015).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).

Cl: confidence interval; ICIQ-SF: International Consultation on Incontinence - Short Form; MD: mean difference; PEMT: pelvic floor muscle training; RCT: randomised controlled
trial; RR: risk ratio; SD: standard deviation.

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

'Downgraded two levels for serious inconsistency and imprecision (multiple small RCTs, fewer than 300 events, heterogeneous
intervention and control groups).

2Downgraded one level for serious imprecision (multiple small RCTs, fewer than 300 events).

3Downgraded two levels for very serious imprecision (single, small trial with wide confidence interval).

“Downgraded one level for serious imprecision (single trial, fewer than 300 events).

The outcome measures relate to the presence of incontinence symptoms rather than absence. Symptoms of urinary and

faecal incontinence were measured based on self-report.



BACKGROUND

Accumulating epidemiological evidence suggests that women who
have had a baby are at increased risk of developing urinary incon-
tinence. It seems that both pregnancy and delivery are risk factors
(Foldspang 1999; Milsom 2017; Rortveit 2003a; Rortveit 2003b;
Vikerup 2006). Similarly, these women seem to be at greater risk
of faecal incontinence, particularly those who have had vaginal
deliveries (Eason 2002; MacArthur 2001; Pollack 2004; Sultan
1999).

Description of the condition

Urinary incontinence

Urinary incontinence (involuntary leakage of urine) is a common
problem amongst adults living in the community (Milsom 2017).
It is more frequent in women and pregnancy or the postnatal pe-
riod may be the first time many women experience urinary inconti-
nence. Stress urinary incontinence (involuntary urine leakage with
physical exertion) and urgency urinary incontinence (involuntary
leakage associated with, or immediately following, a sudden com-
pelling need to void) are the two most common types of urine
leakage in women. Many women have symptoms of both stress
and urgency urinary incontinence. This is called mixed urinary
incontinence. Of these types, stress urinary incontinence is most
commonly associated with pregnancy and the postnatal period,
although there is a small but significant increase in risk of urgency
urinary incontinence (Milsom 2017).
It seems that the prevalence of urinary incontinence increases dur-
ing pregnancy (particularly in the second trimester) and then grad-
ually decreases during the first postpartum year (Milsom 2017).
Variation is evident in prevalence estimates of all types of uri-
nary incontinence during pregnancy but this may be as high as
589%, with stress urinary incontinence affecting about 31% of
nulliparous women and 42% of parous women (Wesnes 2007).
The prevalence of persistent urinary incontinence in the first three
months following delivery is approximately 30% (Thom 2010).
Findings from moderate- to large-sized cohorts of women suggest
that factors associated with a greater risk of postpartum urinary
incontinence are:

e parity (Milsom 2017);

e higher maternal body mass index (BMI) (Durnea 2017;
Gyhagen 2013; Pizzoferrato 2014; Quiboeuf 2016; Svare 2014);

e age (Quiboeuf 2016);

e urinary incontinence before or during pregnancy (Durnea
2017; Gartland 2016; Pizzoferrato 2014; Svare 2014);

e vaginal delivery (Gartland 2016; Gyhagen 2013);

e operative vaginal deliveries or perineal or anal sphincter
trauma (Durnea 2017; Gartland 2012; Svare 2014);

e high birthweight of the baby (Gyhagen 2013; Pizzoferrato
2014; Wesnes 2017).

These associations have been observed anywhere between four
to six months’ postpartum through to 12 to 20 years following
first delivery (Gartland 2012; Gyhagen 2013; Pizzoferrato 2014;
Wesnes 2017).

Faecal incontinence

Faecal incontinence (involuntary loss of solid or liquid stool) is
less common than urinary incontinence but is particularly distress-
ing both psychologically and physically (Johanson 1996). Women
may also experience involuntary loss of flatus (wind). The term
anal incontinence is used to encompass involuntary loss of faeces
or flatus.

The prevalence of faecal incontinence is difficult to estimate as
the definition of this condition varies between studies, different
assessment tools are used and because women may be reluctant
to admit to faecal incontinence (MacArthur 2013). In addition,
variation is also apparent in the time points at which faecal incon-
tinence is measured during pregnancy and following delivery and
in which groups of women (e.g. primiparous versus multiparous).
For the purpose of this review, faecal incontinence was considered
a generic term that encompassed involuntary loss of solid stool,
liquid stool, flatus, or a combination of these.

Some form of faecal incontinence may be present during preg-
nancy in first-time mothers, with a prevalence anywhere up to
12% to 35% for flatal incontinence and 2.0% to 9.5% for loss
of formed stool (Johannessen 2016; Svare 2016). Persistent symp-
toms at three months’ postpartum may be 19% to 46% for flatus
and 2.4% to 8.0% for the involuntary loss of formed stool (Brown
2012; Signorello 2000). In the longer term, these rates seem to
persist, with about 31% of primiparous women reporting invol-
untary loss of flatus at six and 12 years after delivery and 9% to
12% reporting loss of formed stool (MacArthur 2013). One sys-
tematic review by Bols 2010 suggested that the aetiological factor
most strongly associated with postpartum faecal incontinence is a
third- or fourth-degree rupture of the external anal sphincter.

Description of the intervention

Pelvic floor muscle training

Pelvic floor muscle training (PFMT) refers to the performance of
repeated voluntary contractions of the pelvic floor muscles (PFM),
according to a protocol that outlines the frequency, intensity and
progression of exercises, as well as the duration of the training
period. A PEMT programme typically includes one or more sets
of exercises per day, performed on at least several days of the week,
for at least eight weeks. It is recommended that initial training
be followed by maintenance PFM exercises to ensure duration of
effect in the longer term (Bo 2004; Morkved 2014).

In many countries, it is common for women to receive informa-

tion about, and encouragement to perform, some PFM exercises
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during pregnancy and after delivery. During pregnancy, informa-
tion on PFMT may be received from a health professional or ob-
tained from other sources (e.g. leaflets and websites) but this ad-
vice may not lead to effective training if the exercise parameters
and behaviour are insufficient. Nevertheless, we continued to use
the term PFMT to make the review easier to read.

For women who are continent during pregnancy, PEMT is un-
dertaken to prevent leakage. Women who develop symptoms of
incontinence during pregnancy or postpartum may be referred to
a health professional specifically for treatment and supervision of
exercise.

Prevention of urinary and faecal incontinence with
PFMT

Prevention is primary, secondary or tertiary prevention (Hensrud
2000). Primary prevention aims to remove the causes of a dis-
ease. As an example, a trial that compares two obstetric practices
(e.g. liberal versus restrictive episiotomy policies) and the effect
on the prevalence of postnatal incontinence amongst previously
continent women is a primary prevention trial. Secondary preven-
tion aims to detect asymptomatic dysfunction and treat it early to
stop progression. A trial that compares a treatment to improve the
muscular supports of the bladder with no treatment in postnatal
women who had weak PFM but no urinary incontinence symp-
toms is classified as a secondary prevention trial. Tertiary preven-
tion is the treatment of existing symptoms to prevent progression
of disease.

Clinically, it may be difficult to screen all potential trial partici-
pants to see if a disease process is either absent altogether or present
but asymptomatic. In addition, with a condition such as inconti-
nence there might be more than one factor that could contribute
to development of the problem, for example denervation, fascial
deficits and poor muscle function. It is impractical to screen for all
possible factors and, in many cases, there are no reliable or valid
clinical tests available. Consequently, prevention trials may enrol
people purely on the basis of the absence of symptoms. This is
commonly the case in incontinence studies and the findings of
these studies are probably a combination of primary and secondary
prevention effects. This review makes no attempt to distinguish
between primary and secondary effects and considers them to-

gether.

Treatment of urinary and faecal incontinence with
PFMT

PEMT for the treatment of urinary incontinence was popularised
by Arnold Kegel (Kegel 1948). However, in one review of the lit-
erature prior to 1949, Be 2004 identified several records of the
use of PFM exercise. PEMT was principally recommended in the
treatment of stress and mixed urinary incontinence but was in-
creasingly part of treatment offered to women with urgency uri-
nary incontinence. The use of PEMT in the treatment of urinary

incontinence is based on two functions of the PEM: support of the
pelvic organs and a contribution to the sphincteric closure mech-
anism of the urethra. More detail about how PEMT might work
to treat urinary incontinence can be found in the background to
a previous Cochrane review of PEMT (Dumoulin 2014).

PFMT is used in the treatment of faecal incontinence, although
there are fewer studies of its effectiveness than for urinary inconti-
nence. Theoretically, the external anal sphincter muscle (which is
continuous with the puborectalis muscle component of the PFM)
could be trained in a similar way and it is unclear whether it is
possible for people to know the difference between a voluntary
external anal sphincter contraction and a voluntary PFM contrac-
tion (Norton 2012).

PFMT is recommended as a first-line therapy for urinary incon-
tinence (Abrams 2017; Dumoulin 2014). However, a wide range
of options is available to treat urinary and faecal incontinence, in-
cluding conservative interventions (PFM rehabilitation including
use of electrical stimulation and biofeedback), lifestyle interven-
tions, bladder training, anti-incontinence devices, pharmaceutical
interventions and surgery.

How the intervention might work

There are a variety of plausible reasons why PFMT might help
prevent urinary incontinence. For example, trained muscle might
be less prone to injury and previously trained muscle might be
easier to retrain after damage as the appropriate motor patterns
are already learned. It may be that previously trained muscle has
a greater reserve of strength so that injury to the muscle itself, or
its nerve supply, does not cause sufficient loss of muscle function
to reach the threshold where reduced urethral closure pressure
results in leakage. During pregnancy, training the PFM might help
to counteract the increased intra-abdominal pressure caused by
the growing fetus, the hormonally mediated reduction in urethral
closure pressure, and the increased laxity of fascia and ligaments
in the pelvic area. A similar rationale might be used to support
the use of PEMT to improve the function of the external anal
sphincter and thus prevent faecal incontinence.

Essentially, a PEMT programme may be prescribed for women to:

e increase strength (the maximum force generated by a
muscle in a single contraction);

e increase endurance (ability to contract repetitively, or to
sustain a single contraction over time);

e co-ordinate muscle activity (such as the precontraction of
PFM prior to a rise in intra-abdominal pressure, or to suppress
urgency);

e address a combination of these (Bo 2014).

However, based on the plausible reasons above, strength training
tends to be emphasised for pregnant and postnatal women. Char-
acteristic features of strength training include low numbers of rep-
etitions with high loads and one way to increase load is to increase
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the amount of voluntary effort with each near maximal voluntary
contraction (B 2014).

There is a subgroup of women where there are particular uncer-
tainties about whether the intervention might work and how it
might work (Hilde 2013). These are women with avulsion (separa-
tion) of the PFM from the pelvic wall or other major defects in the
PFM that are palpated or seen on imaging (e.g. ultrasound, mag-
netic resonance imaging). It is possible that these women might
benefit from PFMT after the birth, helping the injury "heal’ (Hilde
2013). However, it is also possible that PEMT does not assist the
return of function if the muscle no longer has the attachments
that anatomically enable it to compress and lift the urethra with a
muscle contraction.

Why it is important to do this review

Urinary and faecal incontinence are experienced by many women
during pregnancy and following childbirth and can have a signif-
icant impact on quality of life (Handa 2007; Rogers 2017). With
the high prevalence of incontinence in pregnant and postnatal
women, this is potentially a ’costly’ condition. There are direct
costs borne by women, such as buying continence products, laun-
dry costs and visits to a general practitioner or continence service.
Less direct but no less important costs for women may include
the social or physical activity limits they adopt to prevent embar-
rassment of leakage in public. Preventing or treating the condition
with PEMT is likely to incur considerable cost to health services
because supervised (e.g. several one-to-one contacts with a health
professional) conservative therapies such as PEMT are more ex-
pensive than usual care (Wagner 2017). However, cost-effective-
ness modelling of non-surgical treatments for stress urinary in-
continence in women found more intensive forms of PEMT were
likely to be worthwhile (Imamura 2010). It is unclear if it would
offer greater value for money to prevent the condition than treat
it.

Although PFMT is recommended as the first choice of conser-
vative management for incontinence, uncertainties about its ef-
fectiveness in antenatal and postnatal women remain (Dumoulin
2017), such as whether PEMT might be more effective if targeted
to specific groups, or more effective as a prevention or treatment
intervention. Also, with increasing pressure on constrained health-
care budgets worldwide, it is important to clarify whether the in-
tervention offers value for money to ensure efficient allocation of
resources.

This review is a major update of Boyle 2012, which examined
the effectiveness of PEMT for the prevention, treatment or mixed
prevention and treatment of urinary and faecal incontinence in
antenatal and postnatal women. Uncertainties identified in previ-
ous iterations of the review appear to have contributed to comple-
tion of some moderate- to large-sized randomised controlled trials
in this population (e.g. Fritel 2015). As several new trials have
now been published with findings that could change the review

outcomes, an update that was rigorous in terms of methods and
analyses was required.

Since the last update of this review in 2012, other authors have
published systematic reviews that address the effects of PEMT
during pregnancy and after delivery for the prevention and treat-
ment of urinary incontinence and the effects of antenatal PFMT
on labour and delivery outcomes (Du 2015; Markved 2014).

OBJECTIVES

To determine the effectiveness of pelvic floor muscle training
(PFMT) in the prevention or treatment of urinary and faecal in-
continence in pregnant or postnatal women.

We wished to test the following comparisons.
e Antenatal PFMT versus no PFMT, usual care or other
control condition for the:
o primary or secondary prevention of incontinence;
o treatment of incontinence;

o mixed prevention or treatment of incontinence (i.e.
treating a mixed population with PEMT).

o Postnatal PEMT versus no PEMT, usual care, or other
control condition for the:

o treatment of incontinence;

o mixed prevention or treatment of incontinence.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised (including cluster and cross-over) controlled trials
and quasi-randomised studies (e.g. allocation by alternation) were
eligible for inclusion. We excluded other forms of controlled clin-
ical trials.

Types of participants

Trials that recruited antenatal (i.e. pregnant) or postnatal women
(i.e. women immediately following delivery or women with persis-
tent urinary or faecal incontinence symptoms up to three months
after their most recent delivery). Women could be with or without
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urinary, faecal, or both urinary and faecal incontinence symptoms
at recruitment.
We compared three populations of women.

e DPrevention trials in antenatal women who were continent
when randomised.

e Treatment trials in antenatal or postnatal women who were
incontinent when randomised.

e Mixed prevention and treatment trials in antenatal or
postnatal women where some women had incontinence
symptoms and some did not when randomised.

Close attention was given to the distinction between treatment
and prevention trials because the effect of PFMT might differ
for these two purposes. For the trials that recruited antenatal or
postnatal women, whether they had symptoms of incontinence or
not, the PEMT intervention was a prevention strategy for the non-
symptomatic women and treatment for symptomatic women. The
two effects could not be distinguished in these trials.

Types of interventions

One arm of all eligible trials included a PEMT programme to
improve the function of the PFM, the external anal sphincter or
both. PEMT was a programme of repeated voluntary PFM con-
tractions, although this was a limited definition compared with
the fuller ideal (Dumoulin 2014). All types of PFMT were con-
sidered, including variations in the purpose and timing of PEMT
(e.g. PEMT for strengthening, PEMT for urgency suppression),
ways of teaching PEMT, types of contractions (fast or sustained)
and number of contractions.

Acceptable control interventions were usual antenatal and post-
natal care, placebo treatment or no treatment. Usual antenatal or
postnatal care in many countries included advice about PEMT.
We included studies in which the control group had, or might
have, received PEMT advice providing the PFMT arm was more
intensive in some way than the control arm. For example, in the
PFMT arm, women were taught the exercises by a health profes-
sional, whereas usual care involved distribution of a leaflet about
PFMT on the postnatal wards.

Trials in which PFMT was combined with other physical therapy
modalities such as biofeedback, electrical stimulation or multi-
modal exercise programmes were included. Studies where advice
on strategies for symptoms of urgency and frequency (but with-
out a scheduled voiding regimen characteristic of bladder training)
were also eligible for inclusion. Trials in which PEMT was com-
bined with another stand-alone therapy such as bladder training
or drug therapy (e.g. anticholinergic drug) were excluded. Trials
of electrical stimulation (without PFMT) were excluded.

Types of outcome measures

With regards to prevention, it seemed that the most appropriate
measure of outcome was the self-reported absence of urinary or

faecal incontinence symptoms. For treatment, a wider range of
outcomes was considered important, although the self-reporting
of cure or improvement in urinary or faecal incontinence symp-
toms was thought to be most important. These outcomes are the
opposite of each other, being either the presence or absence of in-
continence symptoms. For consistency throughout the review, we
chose to report presence of incontinence symptoms rather than
absence. For the comparisons that addressed the effect of PFMT
for treatment of existing continence symptoms, readers should be
aware that the data were 'negative,’ that is continuing incontinence
rather than cure.

Primary outcomes

o Self-reported urinary or faecal incontinence.

e Incontinence-specific quality of life (e.g. International
Consultation on Incontinence Questionnaire (ICIQ; 4 items,
higher score worse), Incontinence Impact Questionnaire (IIQ;
30 items, higher score worse), Urogenital Distress Inventory
(UDI 19 items, higher score worse ) (Avery 2004; Avery 2007;
Shumaker 1994).

Secondary outcomes

e Women’s observations:
o severity of incontinence (e.g. Incontinence Index
score, slight, moderate or severe (Sandvik 1993)).
e Quantification of symptoms:
o number of urinary or faecal incontinence episodes.
e Clinician’s measures:
o loss of urine under stress test (e.g. cough or pad test).
e Other quality of life and health status measures:

o psychological measures (e.g. Hospital Anxiety and
Depression Score (Zigmond 1983));

o general health status (e.g. 36-item Short Form (SF-36)
(Ware 1993)).

e Health economics:

o costs of intervention(s);

o resource implications of differences in outcomes (e.g.
differences in number of doctor visits, or referrals);

o formal economic analysis (cost effectiveness, cost
utility).

o Adverse effects:
o discomfort or pain associated with PFMT.
e Other outcomes:

o labour and delivery outcome (e.g. type of delivery,
perineal trauma, episiotomy, length of second stage) for women
who did antenatal PEMT;

o sexual function;

o pelvic organ prolapse;

o non-prespecified outcomes that were judged
important when performing the review.
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While not outcomes per se, we also extracted data on two particular
variables that might help explain variations in PEMT effect:

e PFM function (e.g. electromyography, vaginal or anal
squeeze pressures);

e Treatment adherence (e.g. surrogates such as class
attendance, and more direct measures such as home exercise
frequency).

Search methods for identification of studies

We imposed no restrictions on language of publication, publica-
tion status (i.e. full publication, grey literature, etc.) or any other
restrictions on the searches described below.

Electronic searches

We drew on the search strategy developed for Cochrane In-
continence. We identified relevant trials from the Cochrane
Incontinence Specialised Register, which is also described un-
der the Cochrane Incontinence module in the Cochrane Li-
brary. The register contains trials identified from the Cochrane
Central Register of Controlled Trials (CENTRAL), MED-
LINE, MEDLINE In-Process, MEDLINE Epub Ahead of Print,
CINAHL, ClinicalTrials.gov, World Health Organization In-
ternational Clinical Trials Registry Platform (WHO ICTRP),
UK Clinical Research Network Portfolio and handsearching of
journals and conference proceedings. Some of the trials in the
Cochrane Incontinence Specialised Register are also contained in
CENTRAL. The date of the last search was 16 February 2017.
The terms used to search the Cochrane Incontinence Specialised
Register are given in Appendix 1.

Searching other resources

We searched for other possible relevant trials in the reference lists
of relevant articles. We performed no tailored search for health
economics studies.

Data collection and analysis

Selection of studies

Two review authors assessed all potentially eligible studies without
prior consideration of the results. We resolved any disagreements
by discussion and, where these were not resolved, a third review
author had final responsibility. We included only randomised or
quasi-randomised controlled trials, and excluded trials that made
comparisons other than those prespecified. Excluded studies are
listed, with reasons for their exclusion, in the Characteristics of
excluded studies.

Data extraction and management

Two review authors independently undertook data extraction onto
a proforma and cross-checked them. We resolved any differences
by discussion. Where trial data were possibly collected but not
reported, or data were reported in a form that could not be used in
the formal comparisons, we sought further clarification from the
trialists. We processed all included trial data as described in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011).

Assessment of risk of bias in included studies

Two review authors independently evaluated the methodological
quality of the included trials using the ’Risk of bias™ tool devel-
oped for Cochrane. We considered random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data and
other bias and deemed each category at low, high or unclear risk
of bias. Where there was insufficient information to make a clear
decision, trials were rated at 'unclear risk.” Any disagreements were
resolved by discussion.

Allocation (selection bias)

When considering random sequence bias, we assessed whether the
method used to generate the allocation sequence in each study
would allow an assessment of whether it produced comparable
groups. We assessed the method as:

o low risk of bias: any truly random process such as
computer-generated random number sequences;

e high risk of bias: any non-random process such as allocation
by birth date or bed number;

e unclear risk of bias.

For assessing allocation concealment, we determined the meth-
ods to conceal allocation to interventions prior to assignment and
whether intervention allocation could have been foreseen in ad-
vance or during recruitment, or changed after assignment. We as-
sessed the methods as:

o low risk of bias: all forms of remote or web-based allocation
and sequentially numbered, sealed and opaque envelopes;

e high risk of bias: open random allocation, envelopes where
not all the above criteria were met (not sequentially numbered,
unsealed, non-opaque), all methods of alternation;

e unclear risk of bias.

Blinding (performance bias and detection bias)

We did not have any criteria for performance bias as it was not
considered feasible due to the nature of the intervention to blind
the personnel or participants to group allocation. It is likely that
this lack of blinding would unfortunately influence the results of
the review.
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We did not have any criteria for detection bias as it was not con-
sidered feasible to blind participants to the assessment of the two a
priori outcomes of this review (prevalence of incontinence and in-
continence quality of life) as both were self-reported. We assessed
blinding separately for other outcomes, such as the pad test and
PFM function measures.

Incomplete outcome data (attrition bias)

For each outcome, we described the completeness of data, includ-
ing attrition and exclusions from the analysis. In making a judge-
ment about attrition bias, we considered the:

e proportion of the total sample lost to follow-up and the
adequacy of any imputation methods used for missing data;

e similarity in proportion of losses by group;

e whether reasons were provided for losses and whether these
differed by group;

e if participants were analysed in the group to which they
were assigned.

We assessed the methods as:

e low risk of bias: trials with 10% or less loss to follow-up and
without a differential loss to follow-up;

e high risk of bias: trials with more than 20% loss to follow-
up without appropriate imputation methods or trials in which
participants were not analysed in the group to which they were
randomised;

e unclear risk of bias: when the proportion of dropouts was
between 10% and 20% without appropriate imputation methods
(with no major differential or lack of similar reasons between
groups) or when there was no reporting of losses to follow-up.

Selective reporting (reporting bias)

For each included trial, we determined the possibility of selective
outcome reporting bias and described what we found based on the
following criteria:

e low risk of bias: it was clear that all of the trial’s prespecified
outcomes were reported;

e high risk of bias: not all of the trial’s prespecified outcomes
were reported, a primary outcome was not prespecified,
outcomes of interest to the review and for which data were
collected, were reported incompletely and so could not be used;

e unclear risk of bias: a lack of detail in reporting made it
difficult to assess whether all prespecified outcomes were
presented.

Other bias

For each included study, we described any important concerns
we had about other possible sources of bias that had not previ-
ously been considered in the categories above. In particular, we
looked for a declaration of conflict of interest and the funding

source. Other sources of bias were reported in the Characteristics
of included studies.

Measures of treatment effect

For categorical outcomes, we related the numbers reporting an
outcome to the numbers at risk in each group to derive a risk
ratio (RR) and its 95% confidence interval (CI). For continuous
variables, we used means and standard deviations (SD) to derive
mean differences (MD). Where possible, data from different stud-
ies were pooled using a fixed-effect model.
Some trials measured outcomes at more than one time point, usu-
ally in trials where PEMT began antenatally. There were some dif-
ferences in the timing of outcome measures but, for the meta-anal-
ysis, timing seemed to fall into the following clinical categories:

e late pregnancy (from 20 weeks’ gestation up to delivery);

e carly postnatal (zero to three months after delivery);

e mid-postnatal (more than three to six months after
delivery);

e late postnatal (more than six to 12 months after delivery);

e medium term (more than one to five years after index
delivery);

e long-term (more than five to 10 years after index delivery);

e very long-term (more than 10 years after index delivery).

Where a trial took measures at two time points within a single
category (e.g. at eight and 12 months after delivery), we used
the data from the longer time period. Few medium-, long- and
very long-term data were available. Accordingly, these data were
reported in text and not forest plots.

Unit of analysis issues

The primary unit of analysis was per women randomised.

For the meta-analysis of multi-arm studies, the data from the
PFMT intervention arms were combined for comparison with the
control arm. The mean and standard deviation for the combined
data were calculated according to the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Higgins 2011).

Dealing with missing data

Where possible, the trial data were analysed according to the in-
tention-to-treat principle, that is by the randomised groups, and
irrespective of whether women received treatment according to
their randomised allocation. We did not impute missing outcome
data.

Assessment of heterogeneity

The extent of heterogeneity was assessed in three ways: visual in-
spection of data plots, Chi? test for heterogeneity and the I? statis-
tic (Higgins 2011). Possible explanations for the heterogeneity
were sought and discussed.
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Assessment of reporting biases

To minimise reporting bias, the review authors undertook a com-
prehensive search for eligible trials and were vigilant for duplica-
tion of data.

Data synthesis

We used the Mantel-Haenszel methods with a fixed-effect model
approach in the meta-analyses in this review, unless statistically
significant heterogeneity (Chi? test, P < 0.10) in the comparison
suggested a more conservative random-effect model was indicated.

GRADE and ’Summary of findings’ tables

We created ’Summary of findings’ tables using the following out-
comes:

e urinary incontinence in late pregnancy (antenatal PEMT
trials only);

e urinary incontinence mid-postnatal period (antenatal
PEMT trials only);

e urinary incontinence late postnatal period;

e faecal incontinence in late pregnancy (antenatal PEMT
trials only);

e faecal incontinence mid-postnatal period (antenatal PFMT
trials only);

e faecal incontinence late postnatal period;

e incontinence-specific quality of life.

For antenatal PEMT trials, we assessed the evidence in late preg-
nancy (postintervention effect) and the mid-postnatal period
(durability of effect postdelivery). In postnatal training trials, we
assessed the evidence in the late postnatal period (sustained postin-
tervention effect). We used the five GRADE considerations (study
limitations, inconsistency of effect, imprecision, indirectness and
publication bias) to assess the quality of the body of evidence as it
related to the studies that contributed data to the meta-analyses for
the prespecified outcomes (Atkins 2004). We used methods and
recommendations described in Section 8.5 and Chapter 12 of the
Cochrane Handbook for Systematic Reviews of Interventions using

GRADEpro GDT software (GRADEpro GDT; Higgins 2011).
We justified all decisions to downgrade or upgrade the quality of
studies using footnotes and made comments to aid the reader’s
understanding of the review where necessary.

Subgroup analysis and investigation of heterogeneity

In each comparison, trials were subgrouped according to the con-
trol comparison because, a priori, we thought it plausible that the
size or direction of effect would be influenced by the control con-
dition. The four subgroups were:

o PEMT versus no PEMT;

e PFMT versus unspecified control (i.e. the trialist gave
insufficient information about the control condition to classify it
as one of the others);

e PFMT versus usual care;

e PFMT (more intensive, e.g. addition of biofeedback) versus
PFMT (less intensive).

Sensitivity analysis

Sensitivity analysis with respect to trial quality was planned, as
there is some evidence that the adequacy of randomisation (se-
quence generation and allocation concealment) may have an im-
pact on the findings of a meta-analysis (Moher 1998). However,
there were insufficient trials and too many other potential causes
of heterogeneity to make this useful.

RESULTS

Description of studies

Results of the search

The flow of literature through the assessment process is shown in
the PRISMA flowchart (Figure 1).
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The previous version of the review included 49 reports of 22 stud-
ies (Boyle 2012). The search update yielded 831 titles and ab-
stracts and 121 records were obtained for further assessment. We
included 48 reports from 17 new studies. The updated review now
synthesises data from 94 reports of 38 studies that randomised
9892 women (4939 PFMT, 4953 controls) from 20 countries.
One trial included in the previous review did not meet the eligibil-
ity criteria for the intervention and was excluded from the update
(Dannecker 2004; see Excluded studies). Forty-six reports of 38
studies were excluded from the update and reasons are given in the
Characteristics of excluded studies. In addition, 15 studies were
classified as ongoing (see the Characteristics of ongoing studies)
and eight require further assessment to determine eligibility (see
the Characteristics of studies awaiting classification).

Three papers were published in Chinese and the data were ex-
tracted by translators for screening and further analysis (Kou 2013;
Liu 2011; Wen 2010).

Included studies

The review includes 38 trials and further details are provided in
the Characteristics of included studies.

e Seven were primary or secondary prevention trials (i.e. none
of the women had incontinence symptoms at the start of
training) (Barakat 2011; Gaier 2010; Gorbea 2004; Kocaoz
2013; Pelaez 2014; Reilly 2002; Stothers 2002). Two trials
provided subgroup data for women continent at randomisation
(Merkved 2003; Sampselle 1998). All nine investigated the effect
of beginning PFMT antenatally.

e Ten were treatment trials (i.e. all women had incontinence
symptoms at the start of training). These investigated the effects
of beginning PFMT antenatally and postnatally (Ahlund 2013;
Cruz 2014; Dinc 2009; Dumoulin 2004; Glazener 2001; Kim
2012; Sangsawang 2016; Skelly 2004; Wilson 1998; Woldringh
2007).

e Twenty-one were mixed prevention or treatment trials as
some women did, and others did not, have incontinence
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symptoms at the start of training. These trials investigated the
effects of starting PEMT antenatally or postnatally (Assis 2015;
Be 2011; Chiarelli 2002; Dokmeci 2008; Ewings 2005; Fritel
2015; Frost 2014; Frumenzio 2012; Hilde 2013; Hughes 2001;
Ko 2011; Kou 2013; Liu 2011; Meyer 2001; Miquelutti 2013;
Magrkved 2003; Peirce 2013; Sampselle 1998; Sleep 1987; Stafne
2012; Wen 2010).

Twenty of the 38 studies were included in the previous version
of this review (Assis 2015; Bo 2011; Chiarelli 2002; Dinc 2009;
Dumoulin 2004; Ewings 2005; Glazener 2001; Gorbea 2004;
Hughes 2001; Ko 2011; Meyer 2001; Morkved 2003; Reilly 2002;
Sampselle 1998; Skelly 2004; Sleep 1987; Stafne 2012; Stothers
2002; Wilson 1998; Woldringh 2007). Two trials were previously
included in abstract form (Assis 2015; Stafne 2012).

The primary reference for eight trials was a conference abstract
(Cruz 2014; Dokmeci 2008; Frost 2014; Frumenzio 2012; Gaier
2010; Hughes 2001; Skelly 2004; Stothers 2002). No further pub-
lished reports were found for seven of these eight trials and one tri-
alist kindly provided additional data from a thesis (Hughes 2001).
One-to-one randomisation was assumed (the numbers in the in-
tervention (139 women) and control (129 women) groups sug-
gested this was likely) for one trial so that data could be used in
the meta-analysis (Skelly 2004).

Nineteen of the 38 included studies were publicly funded (uni-
versity or national research funds or charitable trust) and one
received grants from both public and private sources (Glazener
2001). Three studies did not receive any specific funding (Ahlund
2013; Barakat 2011; Kim 2012). Sixteen studies did not declare
funding sources (Assis 2015; Bg 2011; Dokmeci 2008; Frost 2014;
Frumenzio 2012; Gaier 2010; Gorbea 2004; Hughes 2001; Kim
2012; Kocaoz 2013; Kou 2013; Liu 2011; Pelaez 2014; Skelly
2004; Stothers 2002; Wen 2010). Fourteen trials declared no con-
flicts of interest (Ahlund 2013; Bo 2011; Chiarelli 2002; Dinc
2009; Dokmeci 2008; Fritel 2015; Glazener 2001; Hilde 2013;
Ko 2011; Miquelutti 2013; Peirce 2013; Pelacz 2014; Sangsawang
2016; Stafne 2012). The remaining 14 trials did not report fund-
ing.

In all, 34 of the 38 trials contributed data to one or more meta-
analysis.

Settings

Women were recruited from various health services including an-
tenatal and urology clinics, outpatient physiotherapy clinics, gy-
naecology and obstetric departments, and hospital settings in the
following 20 countries: Australia (Chiarelli 2002), Brazil (Assis
2015; Cruz 2014; Miquelutti 2013), Canada (Dumoulin 2004;
Skelly 2004; Stothers 2002), China (Ko 2011; Kou 2013; Liu
2011; Wen 2010), England (Ewings 2005; Glazener 2001; Reilly
2002; Sleep 1987), France (Fritel 2015), Ireland (Peirce 2013),
Italy (Frumenzio 2012; Gaier 2010), Mexico (Gorbea 2004),
Netherlands (Woldringh 2007), New Zealand (Glazener 2001;

Wilson 1998), Norway (Be 2011; Hilde 2013; Markved 2003;
Stafne 2012), Republic of Korea (Kim 2012), Scotland (Glazener
2001), Spain (Barakat 2011; Pelacz 2014), Sweden (Ahlund 2013),
Switzerland (Meyer 2001), Thailand (Sangsawang 2016), Turkey
(Dinc 2009; Dokmeci 2008; Kocaoz 2013), and the US (Frost
2014; Sampselle 1998).

Sample characteristics

Parity (number of births)

Seven studies did not report parity or gravidity (Cruz 2014; Frost
2014; Frumenzio 2012; Kocaoz 2013; Skelly 2004; Stothers 2002;
Wen 2010). Five of these were conference abstracts (Cruz 2014;
Frost 2014; Frumenzio 2012; Skelly 2004; Stothers 2002). Tri-
als that investigated the effects of antenatal PEMT for prevention
of urinary incontinence recruited only continent women in their
first pregnancy or having their first baby (or both), which trialists
variously called nulliparous or primiparous women, or continent
women regardless of parity (Barakat 2011; Gaier 2010; Gorbea
2004; Pelaez 2014; Reilly 2002). Trials testing antenatally for treat-
ment of incontinence included women in their first pregnancy
or nulliparae or multiparae women (Dinc 2009; Sangsawang
2016; Woldringh 2007). In trials of postnatal PFMT for treat-
ment of urinary incontinence, all but one (Ahlund 2013, prim-
iparous) recruited nulliparae or multiparae women (Dumoulin
2004; Glazener 2001; Kim 2012; Wilson 1998). In the mixed
prevention and treatment studies investigating antenatal PEMT,
most recruited women in their first pregnancy or who were hav-
ing their first baby (Assis 2015; Be 2011; Dokmeci 2008; Fritel
2015; Hughes 2001; Ko 2011; Miquelutti 2013; Mgrkved 2003;
Sampselle 1998). One included both nulliparae and multiparae
(Stafne 2012). In the mixed prevention and treatment trials of
postnatal PFMT, four included women who had just had their
first baby (Hilde 2013; Liu 2011; Meyer 2001; Peirce 2013). The
other three recruited mixed nulliparac and multiparae (Chiarelli
2002; Ewings 2005; Sleep 1987). In the trials with mixed parity
samples, it is unknown if parity was comparable in six trials (Cruz
2014; Frumenzio 2012; Kocaoz 2013; Kou 2013; Skelly 2004;
Stothers 2002). It was not comparable in one trial (Barakat 2011).

Age

Participant age was variously described, although five trials did not
report this (Cruz 2014; Dokmeci 2008; Frost 2014; Peirce 2013;
Skelly 2004). Three trials reported an age range, with women aged
between their early 20s to early 40s (Kou 2013; Stothers 2002;
Wen 2010). In two trials, about 50% to 60% of the women were
aged 20 to 29 years (Chiarelli 2002; Ewings 2005). Median age
was about 28 years in two trials (Hughes 2001; Reilly 2002) and
36 years in another trial (Dumoulin 2004). In the remaining 24
studies, the mean age was in the early 20s (Miquelutti 2013),
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mid to late 20s for 14 trials (Assis 2015; Dinc 2009; Fritel 2015;
Gaier 2010; Gorbea 2004; Kocaoz 2013; Liu 2011; Meyer 2001;
Morkved 2003; Pelaez 2014; Sampselle 1998; Sangsawang 2016;
Sleep 1987; Wilson 1998), and early 30s for 10 trials (Ahlund
2013; Barakat 2011; Bg 2011; Frumenzio 2012; Glazener 2001;
Hilde 2013; Kim 2012; Ko 2011; Stafne 2012; Woldringh 2007).
Age was comparable at baseline between groups in 29 trials but was
unclear in the other nine (Cruz 2014; Dokmeci 2008; Frumenzio
2012; Kou 2013; Meyer 2001; Peirce 2013; Skelly 2004; Stothers
2002; Wen 2010).

Weight

Twenty-two of the 38 trials reported bodyweight or BMI. For the
women recruited antenatally, mean or median BMI was in the
low to mid 20s (Barakat 2011; Bp 2011; Fritel 2015; Gaier 2010;
Hughes 2001; Ko 2011; Miquelutti 2013; Morkved 2003; Pelaez
2014; Reilly 2002; Sangsawang 2016; Stafne 2012; Woldringh
2007). Two trials reported that mean bodyweight in kilograms was
in the mid 60s on average (Assis 2015, 67 kg; Gorbea 2004, 66 kg).
About 30% of women had a BMI in the overweight or obese range
in one trial that recruited women antenatally and in two that re-
cruited women on postnatal wards (Chiarelli 2002; Ewings 2005;
Kocaoz 2013). In three trials that recruited postnatal women with
persistent incontinence symptoms, the mean or median BMI was
in the normal range (Ahlund 2013; Dumoulin 2004; Kim 2012).
BMI was about 26 kg/m? in one mixed treatment and prevention
study which recruited women postnatally (Hilde 2013). BMI or
bodyweight was comparable at baseline between groups for all of
these trials, although two trials noted that weight gain in preg-
nancy differed significantly between the groups, being greater in
either the PFMT group or in the control group (Barakat 2011;
Gorbea 2004).

Type of delivery

Some details on delivery were given by 11 of 15 trials that be-
gan PFMT after delivery. In eight of these trials, all women de-
livered vaginally (Chiarelli 2002; Frost 2014; Hilde 2013; Kim
2012; Liu 2011; Peirce 2013; Sleep 1987; Wen 2010). In the study
by Chiarelli 2002, all women had a forceps or ventouse delivery,
while Peirce 2013 reported that about 39% of women had an in-
strumental delivery. The types of delivery appeared comparable
across the PFMT and control groups in both trials. In the trials by
Glazener 2001 and Wilson 1998, some women had a caesarean
section (about 8% in Glazener 2001 and 18% in Wilson 1998)
with the proportion of caesarean sections being similar in both
the PEMT and control groups for both trials. Glazener 2001 also
reported that about 14% of women in both the PFMT and con-
trol groups had assisted vaginal deliveries. In the remaining small
trial by Meyer 2001, it was unclear if all 107 women delivered
vaginally but it was reported that 30% of PEMT group and 16%

of control group women had forceps delivery; this difference was
not “statistically significant” (P = 0.10).

For the trials in which PEMT began antenatally, it is possible that
the type of delivery was affected by PFMT. For these trials, the
type of delivery was a possible confounder of the postnatal incon-
tinence outcome but may itself be an outcome of importance. A
short summary of the data is given here. The data are also reported
in more detail in the analysis. Some details on the type of delivery,
by group, were given by only 13 of the 23 trials in which PEMT
began antenatally. In 11 trials, the delivery type was similar across
both comparison groups (Barakat 2011; Fritel 2015; Frost 2014;
Hughes 2001; Ko 2011; Miquelutti 2013; Merkved 2003; Reilly
2002; Sampselle 1998; Stothers 2002; Woldringh 2007). How-
ever, in two trials, there seemed to be fewer vaginal deliveries in
the PEMT group (Dinc 2009; Gorbea 2004). Miquelutti 2013
reported a “statistically significantly” longer duration of delivery
in the PEMT group (MD 9.48, 95% CI 0.32 to 18.64; P < 0.05).

Exclusion criteria

The most common exclusion criterion (in 27 trials) was a co-
morbidity that contraindicated exercise in pregnancy or made
PFMT difficult (or both), or might have altered the outcome
of training, such as serious medical or neuromuscular condi-
tions. Ten trials excluded women with high-risk pregnancies (Bo
2011; Dokmeci 2008; Fritel 2015; Gorbea 2004; Ko 2011; Meyer
2001; Miquelutti 2013; Morkved 2003; Sangsawang 2016; Stafne
2012). Sixteen trials included women with singleton pregnan-
cies or excluded women with twins, or other multiple pregnan-
cies or births (Ahlund 2013; Barakat 2011; Bo 2011; Cruz 2014;
Fritel 2015; Gorbea 2004; Hilde 2013; Liu 2011; Meyer 2001;
Miquelutti 2013; Morkved 2003; Pelacz 2014; Sangsawang 2016;
Stafne 2012; Stothers 2002; Wen 2010). Eight excluded women if
the baby was stillborn or was very ill or died after birth (Chiarelli
2002; Ewings 2005; Glazener 2001; Hilde 2013; Morkved 2003;
DPeirce 2013; Sleep 1987; Stafne 2012). Five excluded women if
language difficulties meant it was difficult to seek informed con-
sent (Chiarelli 2002; Dumoulin 2004; Ewings 2005; Peirce 2013;
Woldringh 2007). An additional six outlined language require-
ments as part of their inclusion criteria (Be 2011; Cruz 2014;
Fritel 2015; Hilde 2013; Peirce 2013; Pelaecz 2014). Four trials
specifically excluded women who experienced pain with a PFM
contraction (Dinc 2009; Ko 2011; Merkved 2003; Sangsawang
2016).

Pelvic floor muscle training regimens and control
interventions

The PFMT and control interventions are described in the
Characteristics of included studies (overview) and in Table 1 (de-
tails of exercise parameters and adherence).

First, the PFMT programmes were classified by their possible phys-
iological effect(s) (strength, endurance, co-ordination or a combi-
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nation), based on the described exercise parameters. Second, the
amount of contact or supervision from health professionals (low
fewer than five contacts; moderate six to 12 contacts; high more
than 12 contacts), confirmation of a correct PFM contraction and
nature of the control interventions were examined. Third, adher-
ence data were considered to assess whether exercise behaviour
was likely to support a physiological effect. Trials were classified
according to whether they provided data for both the intervention
and control groups, the intervention group only or neither group.
The likely impact of the exercise programmes on PFM function
and the clinical difference between the intervention and control
conditions are considered in the Discussion.

We categorised 11 trials as providing strength training and six as
probably strength training trials, 17 in all.

e Eleven trials clearly provided exercise parameters that
favoured strength training; short duration contractions of
maximal or near maximal effort and a relatively small number of
repetitions (Ahlund 2013; Bg 2011; Dinc 2009; Dumoulin
2004; Hilde 2013; Kim 2012; Kocaoz 2013; Miquelutti 2013;
Morkved 2003; Sampselle 1998; Stafne 2012). The exercise
protocol described by Be 1995 was the PFM strength training
protocol on which the trials by Be 2011, Merkved 2003, and
Dumoulin 2004 were based. Supervised treatment duration was
only eight weeks in the trials by Dumoulin 2004 and Kim 2012
and this might have been insufficient for muscle hypertrophy to
be established. In addition to strength training, Dumoulin 2004
included some co-ordination type training. Women were
encouraged to perform voluntary PFM contraction in
conjunction with rises in intra-abdominal pressure, such as with
coughing or sneezing, also known as ’the Knack’ (Miller 2008).
Kim 2012 included trunk stabilisation exercises. With regard to
contact with health professionals, this was low in two trials
(fewer than five contacts) (Ahlund 2013; Miquelutti 2013),
moderate (six to 12 contacts) in four (Dumoulin 2004; Kocaoz
2013; Morkved 2003; Stafne 2012) and high (more than 12
contacts) in three (Bo 2011; Hilde 2013; Kim 2012). Four trials
stated that PFMT was supervised in an exercise class (Bo 2011;
Hilde 2013; Morkved 2003; Stafne 2012). Eight trials confirmed
a correct voluntary PFM contraction prior to training (Ahlund
2013; Dinc 2009; Hilde 2013; Kim 2012; Kocaoz 2013;
Mgrkved 2003; Sampselle 1998; Stafne 2012). Five of these also
confirmed a correct contraction in the control group along with
provision of usual antenatal and postnatal care (Ahlund 2013;
Dinc 2009; Hilde 2013; Kim 2012; Morkved 2003). In the
remaining six trials, the control conditions were usual care, which
may or may not have included PFMT or no PEMT as controls
were asked not to train (Be 2011; Dumoulin 2004; Kocaoz
2013; Miquelutti 2013; Sampselle 1998; Stafne 2012). With
regard to adherence, five trials reported some information about
exercise behaviour and four of these compared group exercise
classes and home PFMT versus usual care (Bo 2011; Hilde 2013;
Morkved 2003; Stafne 2012). The fifth trial with adherence data

compared standardised instruction and home PFMT with usual
care (Sampselle 1998). In Stafne 2012, 67% of the PFMT group
performed home PEMT at least three times per week compared
to 40% of controls in late pregnancy. At six months’ postpartum,
Hilde 2013 found that 96% of the PEMT group who completed
the trial adhered to 80% of the class and daily home training,
whereas 16.5% of controls reported daily PEMT at home, three
or more times per week. The other three trials reported data only
for the intervention group, with adherence to PEMT of about
70% (Be 2011) and 80% (Markved 2003), or 85% of PEMT
women doing PEMT 75% of the time (Sampselle 1998).

e Six trials described PFMT programmes that were
characteristic of strength training but did not mention loading
(effort) (Assis 2015; Chiarelli 2002; Gorbea 2004; Ko 2011;
Peirce 2013; Reilly 2002). Two trials referenced the exercise
protocols of other authors. Reilly 2002 cited Be 1995 (strength
and load training) and Ko 2011 cited Reilly 2002. The
supervised treatment duration was only eight weeks in the trial
by Chiarelli 2002 and this may have been insufficient for muscle
hypertrophy to be established. In addition to strength training,
women undertook some co-ordination type training, daily
biofeedback or participated in a weekly exercise class supervised
by a physiotherapist (Ko 2011; Peirce 2013; Reilly 2002). In two
trials, the control groups did not exercise (Assis 2015; Gorbea
2004). In the other four trials, controls were randomised to usual
care which may or may not have included PFMT (Chiarelli
2002; Ko 2011; Peirce 2013; Reilly 2002). A correct PFM
contraction for women in the exercise group was confirmed in
five of the six trials (Assis 2015; Chiarelli 2002; Gorbea 2004;
Ko 2011; Peirce 2013). However, none of the control groups
appeared to have confirmation of a correct contraction. With
regard to adherence, five of the six trials reported some
information about exercise behaviour (Chiarelli 2002; Gorbea
2004; Ko 2011; Peirce 2013; Reilly 2002). Five trials offered
individual supervision (Assis 2015; Chiarelli 2002; Gorbea 2004;
DPeirce 2013; Reilly 2002). One offered group sessions (Ko 2011).
At three months’ postpartum, Chiarelli 2002 reported that more
women in the PEMT group (84%) compared to controls (58%)
were doing “adequate” PFMT. Similarly, in Reilly 2002, about
75% of the PFMT group and 66% of the control group were
doing more than occasional or no PEMT (27.5% in the PEMT
group and 34% in the control group reported occasional or no
PFMT). During the antenatal intervention period, nearly half
the women in the PEMT group exercised for 28 days or more
(which is approximately once per week over 20 weeks). The
other three trials reported data only for the intervention group,
with two reporting that over 80% of women attended most or all
supervised visits (Gorbea 2004; Ko 2011). Ko 2011 and Peirce
2013 reported that more than three-quarters of women in the
PFMT group completed 70% or more of the prescribed exercise.

There was insufficient detail in the other 21 trials to classify them
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as providing strength or endurance training.

e Seven trials provided some information about PEMT but
could not be categorised (Glazener 2001; Kou 2013; Liu 2011;
Pelaez 2014; Sangsawang 2016; Wen 2010; Wilson 1998). None
had any description of effort (i.e. load). Supervised treatment
was only six to eight weeks in two trials and this might have been
insufficient for muscle hypertrophy to be established if
strengthening was intended (Sangsawang 2016; Wen 2010). Five
of the seven trials included variously described mixes of fast and
slow contractions with relatively large numbers of sets (eight to
10 per day) and few repetitions per set (about 10) or exercise sets
of 15- to 30-minute duration (Glazener 2001; Pelaez 2014;
Sangsawang 2016; Wen 2010; Wilson 1998). Overall, all
appeared to recommend a large number of contractions per day
(more than 100) or a minimum of 30 minutes of PFMT per day.
The programmes might have affected strength or endurance, or
both, depending on the number of contractions performed daily
and the amount of voluntary effort with each contraction. The
amount of contact with healthcare providers varied. In two trials,
women participated in group exercise sessions, either three
groups over a period of six weeks or a total of 70 to 80 groups
over 22 weeks (Pelaez 2014; Sangsawang 2016). In another two
trials, women had one-to-one sessions with health professionals,
with three or four visits spread over eight to nine months
(Glazener 2001; Wilson 1998). In three trials, the number and
duration of contacts with healthcare providers was unknown
(Kou 2013; Liu 2011; Wen 2010), although it is possible this
was twice per week in the trial that included biofeedback (Kou
2013). Only three trials mention confirmation of correct PFM
contraction, being verified by an obstetrician or by the women
themselves using self-palpation, mirror observation of the
perineum or mid-stream urine stoppage (Pelacz 2014;
Sangsawang 2016; Wen 2010). In all trials, the control group
received usual care that may have included advice or
opportunities to do PEMT (e.g. in an antenatal class), with the
exception of Sangsawang 2016 where women received usual care
but no information on urinary incontinence or PEMT. Four
trials provided some adherence data. The women in the trials by
Glazener 2001 and Wilson 1998 were supervised individually
and performed significantly more voluntary PFM contractions
per day at 12 months’ postpartum in the PEMT groups. The
mean number of contractions was 20 (SD 29) and 86 (95% CI
69 to 104) per day in PFMT women, and 5 (SD 15) and 35
(95% CI 30 to 40) per day in control women. Glazener 2001
followed up women for six years after the index delivery. Similar
proportions of women in both groups were doing some PEMT,
50% (132/263) in the intervention group and 50% (127/253) in
the control group. The other two trials offered group supervision
and reported adherence data for the training groups only. Pelaez
2014 reported that all PFMT women attended at least 80% of
the exercise sessions (approximately 70 to 78 in total). In the trial
by Sangsawang 2016, it appeared that all women had done

PFMT for 28 days (of 42 in total).

e Fourteen trials did not specify any details of the PEMT
received by intervention group (Barakat 2011; Cruz 2014;
Dokmeci 2008; Ewings 2005; Fritel 2015; Frost 2014;
Frumenzio 2012; Gaier 2010; Hughes 2001; Meyer 2001; Skelly
2004; Sleep 1987; Stothers 2002; Woldringh 2007). Eight of
these were conference abstracts (Cruz 2014; Dokmeci 2008;
Frost 2014; Frumenzio 2012; Gaier 2010; Hughes 2001; Skelly
2004; Stothers 2002). Four trials mentioned that women were
asked to do daily PFMT at home (Fritel 2015; Frumenzio 2012;
Hughes 2001; Stothers 2002). One asked women to complete a
daily exercise diary (Sleep 1987). Most trials provided one or
more one-to-one supervisory sessions with a health professional,
two invited women to one or two additional group sessions
(Ewings 2005; Hughes 2001). Barakat 2011 provided PEMT
within approximately 85 exercise classes over the course of
pregnancy. Three trials confirmed a correct PFM contraction
either by digital palpation or observation and palpation of the
perineal body (Fritel 2015; Hughes 2001; Woldringh 2007).
The control conditions were: no PFMT (Frumenzio 2012;
Meyer 2001; Stothers 2002), usual care (which may or may not
have included advice on PEMT) (Frost 2014; Gaier 2010;
Hughes 2001; Skelly 2004), usual care that included advice
about PFMT (Ewings 2005; Sleep 1987; Woldringh 2007), and
PFMT at home (Cruz 2014; Fritel 2015). In two trials, the
control condition was unclear (Barakat 2011; Dokmeci 2008).
In five of the 14 trials, no information was provided about
adherence, or the number of contacts with health professionals
in either the intervention or control groups (Cruz 2014;
Dokmeci 2008; Frost 2014; Frumenzio 2012; Gaier 2010). All
were abstracts. Six of the 14 trials provided some information
about exercise behaviour (Barakat 2011; Ewings 2005; Fritel
2015; Hughes 2001; Sleep 1987; Woldringh 2007). Three trials
reported adherence data for both the intervention and control
groups (Fritel 2015; Sleep 1987; Woldringh 2007). In the trial
by Fritel 2015, 69% of women in the PFMT group completed
all eight supervised weekly exercise sessions and 83% completed
at least one. Fewer women in the PEMT group (4.3%) compared
to controls (10.6%) were doing daily exercise at home at the end
of pregnancy. Woldringh 2007 reported that 37% of the PFMT
women were exercising intensively, compared to 14% of controls,
at 36 weeks’ gestation. Similarly, at three months’ postpartum,
Sleep 1987 reported that more women in the PEMT group
(58%) compared to controls (42%) were doing some PEMT.
The other three trials provided data only for the intervention
group (Barakat 2011; Ewings 2005; Hughes 2001). Barakat
2011 reported “adherence to training in the experimental group
was 90%” (a mean of 85 sessions in total) and Hughes 2001
(personal communication) observed that 79% of women
assigned to PFMT attended the single group training session. In
contrast, Ewings 2005 invited PFMT women to attend a class at
two and four months postnatally and, of the 117 women, only
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18% attended at two months and 4% attended at four months.

Outcome measures

Twenty-five of the 38 trials clearly stated the primary outcome(s)
of interest in the trial.

e In 17 trials, it was self-reported urinary incontinence (Assis
2015; Be 2011; Chiarelli 2002; Cruz 2014; Ewings 2005; Fritel
2015; Glazener 2001; Gorbea 2004; Hilde 2013; Ko 2011; Kou
2013; Merkved 2003; Pelaez 2014; Reilly 2002; Sangsawang
2016; Skelly 2004; Stafne 2012). Three used the International
Consultation on Incontinence Questionnaire-Short Form
(ICIQ-SF) (Cruz 2014; Fritel 2015; Pelaez 2014).

e Three trials used loss of urine under stress test (Dumoulin
2004; Kocaoz 2013; Stothers 2002).

e One trial used the Bristol Female Lower Urinary Tract
Symptoms (BFLUTS; 34 question tool, higher score worse)
questionnaire, quality of life domain (Kim 2012).

e One trial combined data from a urinary diary and
questionnaire to give an incontinence severity score (Woldringh
2007).

e One trial used the unspecified “urinary condition score”
(Liu 2011).

e One trial used PFM strength (perineometry) (Ahlund
2013).

e One trial used the occurrence of traumatic tears and use of
episiotomy (Gaier 2010).

While there was some consistency in the choice of outcome mea-
sures by trialists, the differences in the measures or the way the
data were reported limited the possibilities for combining results
from individual trials.

Only three trials reported long-term results after the first year
(Glazener 2001; Morkved 2003; Reilly 2002).

Excluded studies

Thirty-eight trials were excluded for the following reasons.

e Twenty-eight studies did not collect any urinary or faecal
incontinence outcome data (Agur 2005; Assis 2013; Barakat
2014; Barakat 2016; Dias 2011; Domingues 2015; Dougherty
1989; Golmakani 2015; Hou 2010; Huang 2014; Lekskulchai
2014; Li 2010; Liu 2013; Mahmoodi 2014; Morin 2015;
NCT01696201; NCT01723293; NCT01753622; Nielsen
1988; Norton 1990; Oblasser 2016; Okido 2015; Perales 2016;
Ruiz 2013; Siva 2014; Thorp 1994; Wang 2014; Zhu 2012).

e Three trials compared the Epi-No device versus control
(Dannecker 2004; Dietz 2014; Kamisan Atan 2016). The
women were recruited in very late pregnancy (33 to 37 weeks’
gestation) and the primary purpose of the intervention was
prevention of perineal trauma. In one trial, it seemed women did
PFM contractions with the Epi-No device in the vagina
(Dannecker 2004). However, this was unclear in the other two
(Dietz 2014; Kamisan Atan 2016).

e Four trials included PFMT as part of an intervention but
the actual comparisons were: active versus sham magnetic
stimulation (Culligan 2005), one type of feedback versus another
(Fynes 1999; Mahony 2004), and PEMT plus episiotomy versus
caesarean section (Taskin 1996). Another trial compared
abdominal exercise with no abdominal exercise (Gouldthorpe
2003).

e One study was excluded because of internal inconsistencies
and data discrepancies (Mason 2010).

e One trial was listed in a trials register but there was no
report of this trial available. There was no response to a letter
sent to the principal investigator (Mason 1999).

Risk of bias in included studies

We have provided details for each trial in the Characteristics of
included studies. A summary of the risk of bias for each individual
trial is presented in Figure 2, while Figure 3 summarises the risk
of bias across all trials included in the review.

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 18
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included
study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Due to the brevity of reporting, it was difficult to assess the
eight trials that were published as conference abstracts (Cruz
2014; Dokmeci 2008; Frost 2014; Frumenzio 2012; Gaier 2010;
Hughes 2001; Skelly 2004; Stothers 2002). In addition, one of
these abstracts did not report sample size (Skelly 2004). How-
ever, one-to-one randomisation was assumed. Three trials were
small, with fewer than 25 women per comparison group (Dokmeci
2008; Dumoulin 2004; Kim 2012). Ten were of moderate size,
with between 25 and 50 women per group (Ahlund 2013; Assis
2015; Barakat 2011; Cruz 2014; Dinc 2009; Frumenzio 2012;
Gorbea 2004; Sampselle 1998; Sangsawang 2016; Stothers 2002).
Twenty-one trials allocated more than 50 women per group (Bo
2011; Chiarelli 2002; Ewings 2005; Fritel 2015; Frost 2014;
Gaier 2010; Glazener 2001; Hilde 2013; Hughes 2001; Ko 2011;
Kocaoz2013; Kou2013; Liu 2011; Meyer 2001; Miquelutti 2013;
Maorkved 2003; Pelaez 2014; Reilly 2002; Stafne 2012; Wen 2010;
Woldringh 2007). Three of these were large, that is, with more
than 300 women per comparison group (Chiarelli 2002; Glazener
2001; Stafne 2012). Two were very large trials of more than 500
women per group (Hughes 2001; Sleep 1987). Peirce 2013 used
block randomisation, meaning 30 women were allocated to PFMT
and biofeedback and 90 women were included in the PEMT-only
group. Wilson and colleagues randomised just over 100 women
to the control and individual treatment groups, with the individ-
ual treatment group being further randomised into three groups:
PFMT only, PEMT with vaginal cones and vaginal cones only
(Wilson 1998).

Twenty-two of the 38 trials reported an a priori power calcula-
tion (Ahlund 2013; Assis 2015; Barakat 2011; Chiarelli 2002;
Dinc 2009; Dumoulin 2004; Fritel 2015; Glazener 2001; Gorbea
2004; Hilde 2013; Kim 2012; Ko 2011; Meyer 2001; Miquelutti
2013; Markved 2003; Peirce 2013; Pelaez 2014; Reilly 2002;
Sangsawang 2016; Sleep 1987; Stafne 2012; Woldringh 2007).
One of the trials without a power calculation was a pilot trial
(Ewings 2005).

Allocation

Random allocation generation

Twenty-two trials provided enough information on random allo-
cation generation for us to be reasonably sure that they had a low
risk of bias (Assis 2015; Barakat 2011; Be 2011; Chiarelli 2002;
Cruz 2014; Dumoulin 2004; Ewings 2005; Fritel 2015; Glazener
2001; Gorbea 2004; Hilde 2013; Hughes 2001; Miquelutti 2013;
Maorkved 2003; Peirce 2013; Pelaez 2014; Reilly 2002; Sampselle
1998; Sangsawang 2016; Stafne 2012; Wilson 1998; Woldringh
2007). Fourteen trials provided insufficient information for a
judgement to be made, therefore these trials were at unclear risk
of bias (Ahlund 2013; Dinc 2009; Dokmeci 2008; Frost 2014;
Frumenzio 2012; Gaier 2010; Ko 2011; Kou 2013; Liu 2011;
Meyer 2001; Skelly 2004; Sleep 1987; Stothers 2002; Wen 2010).
Two trials were categorised as high risk of bias (Kim 2012; Kocaoz
2013). Kocaoz 2013 used methods suggestive of alternation and
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Kim 2012 provided participants with an envelope from which
they drew one of two cards.

Random allocation concealment

Sixteen studies reported adequate allocation concealmentand were
at low risk of bias (Ahlund 2013; Bg 2011; Chiarelli 2002; Cruz
2014; Dumoulin 2004; Ewings 2005; Fritel 2015; Gorbea 2004;
Hilde 2013; Miquelutti 2013; Morkved 2003; Peirce 2013; Reilly
2002; Sampselle 1998; Sangsawang 2016; Stafne 2012). Two tri-
als were at high risk of bias, being unable to adequately conceal
randomisation (Kim 2012; Kocaoz 2013). The 22 remaining tri-
als were at unclear risk of bias as insufficient information (e.g. not
described or stated “randomised”) was provided.

Blinding

Blinding of participants and therapists

Given the nature of the intervention, it was not feasible for the
included trials to blind the treatment provider or participants to
group allocation and so all 38 trials were at high risk of performance
bias. The difficulty of blinding exercise-based interventions is a
common problem.

Blinding of outcome assessment

Because the two main outcomes of interest in this review, urinary
incontinence and incontinence-specific quality of life, are self-
reported, these are unblinded measures. As a result, all 38 trials
were deemed to be at high risk of detection bias. Blinded outcome
assessment should be possible for some secondary outcomes, such
as pad testing, and 12 trials attempted this (Be 2011; Chiarelli
2002; Cruz 2014; Dumoulin 2004; Fritel 2015; Glazener 2001;
Hilde 2013; Kim 2012; Morkved 2003; Reilly 2002; Sampselle
1998; Stothers 2002).

Incomplete outcome data

Reporting of dropout and withdrawal and analysis by
intention to treat

Based on the criteria for assessment of attrition bias reported in
the methods (see *Assessment of risk of bias’ in Included studies),
10 trials were at low risk of attrition bias (Assis 2015; Chiarelli
2002; Dumoulin 2004; Hilde 2013; Kim 2012; Ko 2011; Meyer
2001; Pelaez 2014; Sangsawang 2016; Stothers 2002). Another
10 were at unclear risk (Ahlund 2013; Barakat 2011; Frumenzio
2012; Kou 2013; Liu 2011; Reilly 2002; Skelly 2004; Sleep 1987;
Stafne 2012; Wen 2010). Some trials did not report on losses to
follow-up and were at unclear risk of bias (Be 2011; Frumenzio

2012; Kou 2013; Liu 2011; Skelly 2004; Wen 2010). Two of these
were abstracts (Frumenzio 2012; Skelly 2004). The remaining 12
trials were at high risk. All trials appeared to analyse participants
in the groups to which they were assigned.

Selective reporting

All outcomes appeared to have been reported in the majority of
trials, with 28 of 38 trials assessed at low risk of bias in this domain.
Eight trials were at high risk of bias. Six of these did not report all
of the prespecified outcome measures (Ahlund 2013; Assis 2015;
Bo 2011; Dokmeci 2008; Frumenzio 2012; Gaier 2010), and, of
these, two also did not state the a priori primary outcome measure
(Dokmeci 2008; Frumenzio 2012). A further two were at high
risk due to not presenting data that related to a key outcome of
the review (i.e. self-reported urinary incontinence) (Frost 2014;
Kocaoz 2013). Three of these were conference abstracts (Dokmeci
2008; Frost 2014; Frumenzio 2012). Two trials were at unclear
risk of bias as it was uncertain if selective reporting had taken place

(Skelly 2004; Stothers 2002).

Other potential sources of bias

From the 38 trials in this review, we considered 21 to be free of
problems (such as conflict of interest) that could put them at risk
of other bias. We considered the risk of other bias as unclear for
17 trials (Ahlund 2013; Cruz 2014; Dokmeci 2008; Frost 2014;
Frumenzio 2012; Gaier 2010; Gorbea 2004; Hughes 2001; Kou
2013; Liu 2011; Miquelutti 2013; Pelaez 2014; Sampselle 1998;
Skelly 2004; Sleep 1987; Stothers 2002; Wen 2010).

Effects of interventions

See: Summary of findings for the main comparison Antenatal
pelvic floor muscle training compared to control for prevention
of urinary and faecal incontinence; Summary of findings 2
Antenatal pelvic floor muscle training compared to control for
treatment of urinary and faecal incontinence; Summary of
findings 3 Antenatal pelvic floor muscle training compared to
control for mixed prevention and treatment of urinary and faecal
incontinence; Summary of findings 4 Postnatal pelvic floor
muscle training compared to control for treatment of urinary and
faecal incontinence; Summary of findings 5 Postnatal pelvic floor
muscle training compared to control for mixed prevention and
treatment of urinary and faecal incontinence

There were some data available to explore the hypothesis that
PFMT is better than usual antenatal and postnatal care, or no
treatment, for the prevention or treatment of urinary and faecal
incontinence. The primary analysis investigated the prevalence of
urinary and faecal incontinence. Data for outcomes of secondary
interest (in ’Other data’ tables) are only briefly discussed to give an
indication of whether the findings were broadly consistent with
the pooled data, or not. Thirty-four trials contributed data to one
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or more forest plots. The four trials that did not were by Ahlund
2013, Dokmeci 2008, Frost 2014, and Liu 2011.

The ’Summary of findings’ tables present the selected outcomes
for each of the five main comparisons.

e Antenatal PEMT compared to control for prevention of
urinary and faecal incontinence: Summary of findings for the
main comparison.

e Antenatal PFMT compared to control for treatment of
urinary and faecal incontinence: Summary of findings 2.

e Antenatal PFMT compared to control for mixed
prevention and treatment of urinary and faecal incontinence:
Summary of findings 3.

e Postnatal PEMT compared to control for treatment of
urinary and faecal incontinence: Summary of findings 4.

e Postnatal PEMT compared to control for mixed prevention
and treatment of urinary and faecal incontinence: Summary of

findings 5.

Comparison |: antenatal pelvic floor muscle training
for prevention of incontinence

Ten trials reported antenatal PFMT for prevention of incontinence
(Barakat 2011; Gaier 2010; Gorbea 2004; Kocaoz 2013; Merkved
2003; Pelaez 2014; Reilly 2002; Sampselle 1998; Sangsawang
2016; Stothers 2002). Seven recruited nulliparous or primiparous
or primigravid women during pregnancy (Gaier 2010; Gorbea
2004; Morkved 2003; Pelaez 2014; Reilly 2002; Sampselle 1998;
Sangsawang 2016). The other three recruited “pregnant women”
or both primiparous and multiparous women (Barakat 2011;
Kocaoz 2013; Stothers 2002). All women were continent at re-
cruitment.

In all 10 trials, PEMT began during pregnancy. Controls were
asked not to do PFMT, did not receive instruction on PFMT, re-
ceived usual care that might have included information on PEMT,
or the control condition was not specified (Barakat 2011; Gaier
2010; Gorbea 2004; Kocaoz 2013; Morkved 2003; Pelaez 2014;
Reilly 2002; Sampselle 1998; Sangsawang 2016; Stothers 2002).
Two of these trials were mixed prevention and treatment trials but
published or unpublished data were available for women who were
continent at recruitment (Merkved 2003; Sampselle 1998). In
Sampselle 1998, 54/72 women were continent based on a standing
stress test at 20 weeks’ gestation. After dropouts, there were unpub-
lished data from 37 previously continent women (16 PEMT and
21 controls). Merkved 2003 published data for 207/301 women
who were continent before pregnancy and at 20 weeks’ gestation.
After dropouts, there were data from 193 previously continent
women (94 PFMT and 99 controls). Neither trial was powered
to find differences in the previously continent subgroup, as the
subgroup sizes were small.

Primary outcome

Self-reported urinary or faecal incontinence

e Women randomised to PEMT were about 62% less likely
to report urinary incontinence in late pregnancy compared to
controls (RR 0.38, 95% CI 0.20 to 0.72; 6 trials, 624 women,
random-effects, 12 = 78%, T2 = 0.44; low-quality evidence)
(Analysis 1.1).

There was statistically significant heterogeneity in this compari-
son and in both subgroups (PFMT versus no PFMT, PEMT ver-
sus usual care). A random-effects model was used because of the
heterogeneity. Two trials appeared to contribute most to the het-
erogeneity (Gorbea 2004; Pelacz 2014), and both found many
fewer cases of urinary incontinence in the intervention than con-
trol groups. Gorbea 2004 was the only trial that specifically asked
controls not to do PFMT during pregnancy. In addition, as none
of the PEMT women reported urinary incontinence in late preg-
nancy, the point estimate and Cls were perhaps less stable given
there were no events in one of the two comparison groups. In
DPelaez 2014, the PEMT was very intensive and of longer duration
than other trials in the same subgroup. The intervention included
three supervised exercise classes per week for at least 22 weeks and
80% of women attended the maximum number of classes.

e PFMT women were about 62% less likely to report urinary
incontinence, compared to controls, in the early postpartum
period (RR 0.38, 95% CI 0.17 to 0.83; 5 trials, 439 women,
random-effects, 12 = 74%, T2 = 0.55) (Analysis 1.2). There was
statistically significant heterogeneity in this comparison, as well
as in one subgroup (PFMT versus usual care), which included
the trial by Pelaez 2014 (see above).

e PFMT women were still less likely than controls to have
urinary incontinence in the mid-postnatal period (three to six
months), although the difference in risk had reduced to 29%
(RR 0.71, 95% CI 0.54 to 0.95; 5 trials, 673 women, fixed-
effect, I2 = 0%; moderate-quality evidence) (Analysis 1.3).
Overall, the pooled estimate favoured PFMT.

e There were not enough participants (44 women; low-
quality evidence) in the trial by Sampselle 1998 to identify
whether there was a difference in prevalence of urinary
incontinence between PFMT women and women in the control
group at 12 months’ postpartum (RR 1.20, 95% CI 0.65 to
2.21) (Analysis 1.4).

Two trials measured incontinence at greater than five years
(Merkved 2003; Reilly 2002; see Table 1 ). The pooled data sug-
gested that the earlier effectiveness of PFMT did not persist in the
long term (RR 1.07, 95% CI 0.77 to 1.48; 2 trials, 352 women,
fixed-effect, 12 = 25%) (Analysis 1.6). Reilly 2002 found that
68.4% of women randomised to the intervention group were still
performing PFMT, with 38% doing PFMT at least twice per week
after eight years. Morkved 2003 reported that the same number
of women in the PEMT and control groups (45%) were exercis-
ing at least weekly, six years after the primary study. The lack of
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a difference in prevalence rates of incontinence in these three tri-
als suggests that perhaps PEMT is not effective in the long term.
There could be three immediately plausible explanations for this.
The women may have stopped exercising, they may have had sub-
sequent pregnancies or, as shown by Merkved 2003, women were
performing similar PFMT regimens regardless of which group they
had initially been randomised.

None of the 10 trials reported data on the prevalence of either
antenatal or postpartum faecal incontinence.

Incontinence-specific quality of life

Reilly 2002 (King’s Health Questionnaire) and Pelacz 2014
(ICIQ-SF) were the only two trials to mention incontinence-spe-
cific quality of life. Pelaez 2014 found a difference between the
two groups in favour of PFMT (MD -2.42, 95% CI -3.32 to -
1.52; 2 trials, 152 women; moderate-quality evidence) (Analysis
1.13; lower score indicates better incontinence-specific quality of
life). Reilly 2002 did not report their data but stated there was
no difference between the groups on any of the eight subscales
(Analysis 1.14).

Secondary outcomes

Severity of incontinence

Seven of the 10 trials reported some data on symptom severity, such
as frequency or amount of urine leakage (Analysis 1.14) (Barakat
2011; Gorbea 2004; Pelaez 2014; Reilly 2002; Sampselle 1998;
Sangsawang 2016; Stothers 2002). The choice of measures (many
of these of unknown validity) or the ways of reporting these were
highly variable and data reporting was often incomplete. Two of
the most recent trials used individual item scores from the ICIQ-
SE; frequency (item 3) and amount of leakage (item 4) (Barakat
2011; Pelaez 2014). There was a consistent pattern of effect in
favour of PFMT, when compared to usual care, for frequency,
amount and other urinary incontinence severity indices in two
trials (Pelaez 2014; Sangsawang 2016).

Number of urinary or faecal incontinence episodes

None of the trials reported number of urinary or faecal inconti-
nence episodes.

Loss of urine under stress test

Three trials reported whether women were continent or not based
onastress test (positive cough or one-hour pad test) (Gorbea 2004;
Kocaoz 2013; Reilly 2002). Women in the PEMT group were
less likely to be incontinent in late pregnancy (RR 0.36, 95% CI
0.19 t0 0.70; 1 trial, 102 women) or in the early postnatal period
(RR 0.09, 95% CI 0.02 to 0.47; 2 trials, 174 women, fixed-effect,

I2 = 0%) when compared with no treatment controls (Analysis
1.15; Analysis 1.16) (Gorbea 2004; Kocaoz 2013). There was no
difference between PEMT versus usual care groups in the early
postnatal period (RR 0.88, 95% CI 0.33 to 2.29; 1 trial, 148
women) (Analysis 1.16) (Reilly 2002). Two trials used the SF-36
(Barakat 2011; Reilly 2002). In the general health domain, Reilly
2002 reported that the PFMT group scored significantly higher
than the control group at three months’ postpartum (MD 7.2,
95% CI 2.36 to 12.04), while Barakat 2011 found that women
in the PEMT group were more likely to rate their health as very
good (18/34 women in the PEMT group versus 9/33 women in
the control group) (Analysis 1.17).

Other quality of life and health status measures

None of the trials reported other quality of life and health status
measures.

Health economics

None of the trials reported health economic data.

Adbverse effects

Only one trial noted any adverse events: two of 43 PEMT women
withdrew due to pelvic floor pain (Stothers 2002). Barakat 2011
stated “there were no exercise-related injuries experienced during
pregnancy.” No other trial reported whether there were adverse
effects or not.

Other outcomes

Pelvic floor muscle function

Three trials measured PFM function (Gaier 2010; Gorbea 2004;
Reilly 2002). However, Gaier 2010 reported no data. Measures
were electromyography and vaginal squeeze pressure (Gorbea
2004; Reilly 2002). The lack of explanation of the type of elec-
tromyography and unusual presentation of the data in Gorbea
2004 made it difficult to interpret the findings. In Reilly 2002,
mean vaginal squeeze pressure was not greater in the PEMT group
than the control group (MD 1.00, 95% CI-1.31 to 3.31) (Analysis
1.18). Gaier 2010 reported significantly higher PEM strength in
women doing PFMT. However, it was unclear how this was mea-
sured and the data were not given in the conference abstract.

Delivery outcome

Five trials reported delivery outcome (Barakat 2011; Gaier 2010;
Gorbea 2004; Reilly 2002; Stothers 2002). However, the data by
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Stothers 2002 were not reported by group. Three trials reported
the number of caesarean sections (Barakat 2011; Gorbea 2004;
Reilly 2002). There was no difference between PEMT and control
groups in any of these trials (RR 1.28, 95% CI 0.89 to 1.85; 3
trials, 373 women, fixed-effect, 12 = 49%) (Analysis 1.19). Two
trials reported type of vaginal delivery (normal or instrumental)
(Barakat 2011; Reilly 2002). Two trials reported perineal trauma
(Barakat 2011; Gaier 2010). There were no apparent differences
between groups for either outcome (Analysis 1.20).

Any other outcome not prespecified but of interest

None of the trials reported any other outcomes not prespecified
but of interest.

Comparison 2: antenatal pelvic floor muscle training
for treatment of incontinence

Four trials reported antenatal PFMT for treatment of inconti-
nence (Cruz 2014; Dinc 2009; Skelly 2004; Woldringh 2007).
Two trials recruited primiparous and multiparous women (Dinc
2009; Woldringh 2007). Two trials reported as abstracts did not
state parity (Cruz 2014; Skelly 2004). In all four trials, the control
group received usual care.

Primary outcome

Self-reported urinary or faecal incontinence

e There was no difference in prevalence of urinary
incontinence in late pregnancy (RR 0.70, 95% CI 0.44 to 1.13;
3 trials, 345 women, random-effects, 12 = 71%, T2 = 0.11; very
low-quality evidence) (Analysis 2.1).

This comparison showed statistically significant heterogeneity; a
random-effects model was used to provide a more conservative
estimate (Analysis 2.1).

e There were no differences in the early postnatal period (RR
0.75, 95% CI 0.37 to 1.53; 2 trials, 292 women, random-effects,
I2 = 65%, T2 = 0.19) or mid-postnatal period (RR 0.94, 95% CI
0.70 to 1.24; 1 trial, 187 women; very low-quality evidence)
(Analysis 2.2; Analysis 2.3).

e Two trials measured urinary incontinence in the late
postnatal period. A random-effects model was used because of
statistically significant heterogeneity in this comparison and
there was no difference between groups (RR 0.50, 95% CI 0.13
to 1.93; 2 trials, 869 women, random-effects, 12 = 94%, T2 =
0.89; very low-quality evidence) (Analysis 2.4) (Skelly 2004;
Woldringh 2007). Skelly 2004 was available only as a conference
abstract with limited data on which to base a risk of bias
assessment and about half of the women randomised appeared to

have urinary incontinence symptoms pre-pregnancy. In
Woldringh 2007, at 35 weeks gestation, about two-thirds of
women in the control group were doing some form of PFMT,
compared to 94% in the PEMT group. These, or other unknown
reasons, could have contributed to the observed heterogeneity.

None of the four trials reported data on the prevalence of either
antenatal or postpartum faecal incontinence.

Incontinence-specific quality of life

Two trials used a validated incontinence-specific quality of life
measure (Cruz 2014, ICIQ-SF; Woldringh 2007, 11Q). Cruz 2014
found a better quality of life in PEMT women in late pregnancy
(MD -3.50, 95% CI -6.13 to -0.87; 1 trial, 41 women, low-
quality evidence) (Analysis 2.14; lower score better). Woldringh
2007 categorised I1Q scores, which meant that it was not possible
to interpret these data (Analysis 2.15).

Secondary outcomes

Severity of incontinence

Woldringh 2007 reported on leakage severity, but the validity of
this measure is unknown (Analysis 2.16).

Number of urinary or faecal incontinence episodes

None of the trials reported number of urinary or faecal inconti-
nence episodes.

Loss of urine under stress test

None of the trials reported loss of urine under stress test.

Other quality of life and health status measures

None of the trials reported other quality of life and health status
measures.

Health economics

None of the trials reported health economic data.

Adverse effects

None of the trials reported on adverse effects.
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Other outcomes

Pelvic floor muscle function

Cruz 2014 found no difference between the groups in maximal
vaginal squeeze pressure in the third trimester (Analysis 2.17).

Comparison 3: antenatal pelvic floor muscle training
for mixed prevention and treatment of incontinence

Eleven trials reported antenatal PEMT for mixed prevention and
treatment of incontinence (Assis 2015; Bo 2011; Dokmeci 2008;
Fritel 2015; Frumenzio 2012; Hughes 2001; Ko 2011; Miquelutti
2013; Morkved 2003; Sampselle 1998; Stafne 2012). The control
group consisted of usual care in seven trials (Bg 2011; Fritel 2015;
Hughes 2001; Miquelutti 2013; Morkved 2003; Sampselle 1998;
Stafne 2012). There was no PFMT in two trials (Assis 2015; Ko
2011). Two did not specify the control group (Dokmeci 2008;
Frumenzio 2012).

Nine trials were in women who were delivering their first baby
(Assis 2015; Bp 2011; Dokmeci 2008; Fritel 2015; Hughes 2001;
Ko 2011; Miquelutti 2013; Morkved 2003; Sampselle 1998).
One recruited both primiparous and multiparous women (Stafne
2012). Parity was not stated in Frumenzio 2012, which was an
abstract.

Primary outcome

Self-reported urinary or faecal incontinence

e Women randomised to PFMT had about 26% less risk of
urinary incontinence in late pregnancy (RR 0.74, 95% CI 0.61
to 0.90; 9 trials, 3164 women, random-effects, 12 = 82%, T2 =
0.06; low-quality evidence) (Analysis 3.1).

There was statistically significant heterogeneity in both subgroups
(PEMT versus no exercise and PEMT versus usual care) in this
comparison (Analysis 3.1). The point estimates favoured PEMT
in all but two trials (Be 2011; Fritel 2015). In the seven tri-
als where the point estimates favoured PFMT, there was con-
siderable variation with RR ranging from 0.07 to 0.93 (Assis
2015; Hughes 2001; Ko 2011; Miquelutti 2013; Merkved 2003;
Sampselle 1998; Stafne 2012). The data that appeared notably dif-
ferent, being markedly in favour of PFMT, were those from Assis
2015 for reasons unknown, although this was one of two trials in
which controls were asked not to do PFMT. In the two trials where
the point estimates did not favour PEMT, there were plausible ex-
planations for no differences between the two groups. Participants
in Bg 2011 were encouraged to attend at least two out of three
possible exercise classes every week. These exercise classes were led
by general fitness instructors who were taught by a physiotherapist

how to deliver PFMT to women. It may be that the women in
this trial considered the classes solely as general fitness and did not
concentrate on the PFMT component. In Fritel 2015, the authors
reported that at the end of pregnancy there was no difference in
the frequency and duration of PFMT between groups, suggesting
no difference in exercise adherence between the PEMT and usual
care groups.

o There was a difference in the prevalence of urinary
incontinence between antenatal PEMT and control groups in
the early postnatal (RR 0.80, 95% CI 0.67 to 0.95; 5 trials, 760
women, fixed-effect, I2 = 0%, T2 = 0.00) (Analysis 3.2) and mid-
postnatal periods (RR 0.73, 95% CI 0.55 to 0.97; 5 trials, 1921
women, random-effects, 12 = 65%, T2 = 0.06; very low-quality
evidence) (Analysis 3.3), but not in the late postnatal period (RR
0.85, 95% CI 0.63 to 1.14; 2 trials, 244 women, fixed-effect, 12
= 0%; low-quality evidence) (Analysis 3.4).

In the mid-postnatal period, while all the point estimates favoured
PFMT, these varied considerably between the trials (RRs of 0.42
t0 0.97). In the one trial with long-term data (six years), Morkved
2003, there was no difference between groups (RR 1.38, 95% CI
0.77 to 2.45; 1 trial, 188 women) (Analysis 3.6). Women in the
control group were offered a description of the PFMT programme
after the post-treatment comparison and this and other events
(such as subsequent births) may have contributed to a lack of
difference.

Two trials collected data on faecal incontinence in late pregnancy
(Bo 2011; Stafne 2012). Bo 2011 also reported on faecal incon-
tinence in the early postnatal period. There were no differences
between PFMT and usual care groups at either time-point (late
pregnancy: RR 0.61, 95% CI 0.30 to 1.25; 2 trials, 867 women,
fixed-effect; moderate-quality evidence; early postnatal: RR 0.36,
95% CI 0.04 to 3.37; 1 trial, 90 women) (Analysis 3.7; Analysis
3.8).

Incontinence-specific quality of life

Four trials used a validated incontinence-specific quality of life
measure (Fritel 2015, ICIQ-SF and Contilife (higher score better);
Dokmeci 2008; Ko 2011, IIQ-7; Hughes 2001, BFLUTS ques-
tionnaire). Fritel 2015 (ICIQ-SF) found no difference in inconti-
nence-specific quality of life between PFMT and usual care groups
at any of three time points (late pregnancy, early and late (late:
MD -0.20, 95% CI -1 to 0.81; 190 women, low-quality evidence)
postnatal periods) (Analysis 3.13; Analysis 3.14; Analysis 3.15).
However, all point estimates were in favour of the PEMT group.
The two trials that reported IIQ-7 scores had contrasting find-
ings. Ko 2011 found better quality of life in the PFMT group at
each of three time points (late pregnancy, early and mid-postnatal)
compared to no PFMT, whereas Dokmeci 2008 stated there were
no “statistically significant” differences in late pregnancy or early
postpartum (no data provided) between PFMT and unspecified
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controls (Analysis 3.18). The overall score in the trial by Hughes
2001 was not reported.

Secondary outcomes

Severity of incontinence

Two trials reported some data on symptom severity, such as fre-
quency or amount of urine leakage. None of the data suggested
that PFMT was superior to control, or vice versa, at the primary
endpoint of either three months’ postpartum (Hughes 2001) or
12 months’ postpartum (Sampselle 1998).

Number of urinary or faecal incontinence episodes

None of the trials reported number of urinary or faecal inconti-
nence episodes.

Loss of urine under stress test

The single trial reporting pad test data (24 hour) found no differ-
ence between PFMT and usual care groups (Analysis 3.17) (Fritel
2015).

Other quality of life and health status measures

Other quality of life and health status measures included:

e Urogenital Distress Index-Short Form (UDI-6) (Dokmeci
2008; Ko 2011);

e Female Pelvic Floor questionnaire (bladder, bowel, prolapse
and sex scores; Fritel 2015);

e DPelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire (PISQ; higher score better) (Dokmeci 2008);

e State Trait Anxiety Inventory (Miquelutti 2013);

e Dsychological General Wellbeing Index (Stafne 2012);

e Euro-QoL-5D (Fritel 2015; higher score better).

There were no differences between groups for these other measures
of well-being (Analysis 3.18).

Three trials measured some aspect of sexual function in pregnancy,
immediately postpartum and up to six years post-index delivery (
Dokmeci 2008; Fritel 2015; Morkved 2003). Overall, there was no
difference in sexual function or the proportion of women who were
sexually active in late pregnancy and up to 12 months’ postpartum
(Dokmeci 2008; Fritel 2015). At six years, Morkved 2003 found
that PFMT women were twice as likely to report sexual satisfaction
compared to controls (Analysis 3.18).

Health economics

None of the trials reported health economic data.

Adverse effects

Two trials reported no adverse effects (Fritel 2015; Miquelutti
2013).

Other outcomes

Pelvic floor muscle finction

PFM function was measured using perineometry, electromyogra-
phy and digital palpation (Assis 2015; Dokmeci 2008; Fritel 2015;
Morkved 2003). In the three trials that reported data, point es-
timates favoured PEMT women over controls (Assis 2015; Fritel
2015; Morkved 2003). There were differences in favour of PEMT
in both trials that measured vaginal squeeze pressures (Analysis

3.19) (Assis 2015; Morkved 2003).

Delivery outcome

Six trials reported the number of caesarean sections, with no differ-
ence between groups (RR 0.95, 95% CI 0.79 to 1.14; 6 trials, 1899
women, fixed-effect, 12 = 25%, T2 = 0.00) between PFMT and
control groups (Analysis 3.20) (Bg 2011; Fritel 2015; Ko 2011;
Miquelutti 2013; Morkved 2003; Stafne 2012). Morkved 2003
found no difference in the type of delivery, although women in the
supervised antenatal PEMT group had a shorter second stage of
labour. However, it is worth noting that fetal head circumference
was also smaller in the PEMT group. Ko 2011 also reported rates
of episiotomy among women and there was no difference between

the groups (RR 0.86, 95% CI 0.53 to 1.39).

Participant satisfaction and further treatment

Fritel 2015 reported no difference between the groups in the pro-
portion of women who wanted further supervised training at 12
months’ postpartum, or in the number of medical visits since de-
livery between the PEMT and usual care groups (Analysis 3.22).

Comparison 4: postnatal pelvic floor muscle training
for treatment of incontinence

Five trials reported postnatal PFMT for treatment of inconti-
nence and provided supervised PEMT beginning at three or
more months postpartum as treatment for women with per-
sistent urinary incontinence symptoms after delivery (Ahlund
2013; Dumoulin 2004; Glazener 2001; Kim 2012; Wilson 1998).
The control group received usual care or were asked not to do
PFMT (Ahlund 2013; Dumoulin 2004; Glazener 2001; Kim
2012; Wilson 1998).
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Primary outcome

Self-reported urinary or faecal incontinence

e Women randomised to PEMT were about 22% less likely
to have urinary incontinence after treatment compared to
controls more than six and up to 12 months postdelivery (RR
0.78, 95% CI 0.69 to 0.87; 3 trials, 696 women, fixed-effect).
However, there was statistical heterogeneity in this comparison
(I2 = 90%) and when the more conservative random-effects
model was used there was no difference (RR 0.55, 95% CI 0.29
to 1.07; 696 women, I2 = 90%, T2 = 0.30; very low-quality
evidence) (Analysis 4.3).

Women in all three studies were recruited at three months or more
postpartum. In the case of Dumoulin 2004, women were recruited
after completing an incontinence questionnaire at their annual
gynaecological visit, so it seems likely many were much more than
three months’ postpartum at trial entry. Therefore, after a further
two months’ intervention, it seemed likely the postintervention
outcome was between six and 12 months’ postdelivery for most.
For this reason, a decision was made to present the data from the
trial in the late postnatal category (greater than six to 12 months)
along with that from Glazener 2001 and Wilson 1998, who both
measured outcome 12 months postdelivery.

In addition to possible differences in timing of outcome measure-
ment, there were other obvious dissimilarities between the three
studies. In Dumoulin 2004, women randomised to the control
group were specifically asked not to do any PFMT, while women
in the control group in Glazener 2001 and Wilson 1998 received
usual postnatal care and some did PEMT. Glazener 2001 reported
a mean of 20 PFM contractions every day in the PEMT group
versus five PEM contractions every day in the control group. A
total of 86 (PFMT) versus 35 (control) were performed in the
trial by Wilson 1998. The second difference was that Dumoulin
2004 employed a strengthening PFMT regimen which incorpo-
rated electrical stimulation and biofeedback, while participants
also had weekly contact with a physiotherapist for eight weeks. In
contrast, Glazener 2001 and Wilson 1998 did not clearly aim their
PFMT regimens at either strength or endurance and in both stud-
ies the intervention group had three or four contacts with health
professionals over a six-month period.

Glazener 2001 reported urinary incontinence prevalence at six
years (RR 0.96, 95% CI 0.88 to 1.05; 1 trial, 516 women) and 12
years after the index delivery (RR 1.03, 95% CI 0.94 to 1.12; 1
trial, 471 women), with no difference between PFMT and control
group at either time-point (Analysis 4.5; Analysis 4.6).

Two trials reported data on the prevalence of faecal incontinence
one year after delivery (Glazener 2001; Wilson 1998). There was
statistically significant heterogeneity, therefore a random-effects
model was used to give a more conservative estimate of effect (RR

0.68, 95% CI 0.24 to 1.94, random-effects, I2 = 74%, T2 = 0.42;
2 trials, 620 women; very low-quality evidence) (Analysis 4.9).
Glazener 2001 reported no difference in the prevalence of faecal
incontinence at six years (RR 0.95, 95% CI 0.60 to 1.50; 509
women) and 12 years (RR 1.36, 95% CI 0.84 to 2.22; 1 trial,
468 women) post-index delivery (Analysis 4.11; Analysis 4.12). At
both these time points, Glazener 2001 reported that about 50%
of women in both the intervention and control groups were doing
“any” PFMT. When questioned about performing daily PFMT,
it was interesting to note that only 6% of the PEMT group were
exercising daily, compared to 12% of the control group at six years’
follow-up. After 12 years, 7% of the intervention group and 8%
of the control group were performing daily PFMT (Table 1).

Incontinence-specific quality of life

Two trials used incontinence-specific quality of life measures (
Dumoulin 2004: IIQ and UDI; Kim 2012: BFLUTS). Kim 2012
found no difference between PFMT and usual care groups post-
treatment (MD -1.66, 95% CI-3.51 t0 0.19; 18 women) (Analysis
4.13). Dumoulin 2004 reported an improvement in IIQ and UDI
score in women who were doing PFMT compared with women
who were randomised to the control (no PEMT) group (Analysis
4.15).

Secondary outcomes

Severity of incontinence

All five treatment trials reported some data on incontinence sever-
ity, for instance frequency or amount of urine leakage. None of
the measures, or the methods of reporting these, were common to
the five trials. The data suggest that women randomised to PEMT
with symptoms of urinary incontinence might have had less severe
symptoms than women in the control groups but this was not a
consistent or clear-cut finding (Analysis 4.14).

Number of urinary or faecal incontinence episodes

None of the trials reported number of urinary or faecal inconti-
nence episodes.

Loss of urine under stress test

None of the trials reported loss of urine under stress test.

Other quality of life and health status measures

Glazener 2001 used the Hospital Anxiety and Depression Scale to
measure quality of life and found reduced anxiety in the PEMT
group (Analysis 4.15).
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Health economics

None of the trials reported health economic data.

Adverse effects

Dumoulin 2004 stated that none of the women in the PFMT
group reported any adverse events (with PFMT or electrical stim-
ulation).

Other outcomes

Pelvic floor muscle function

One trial measured PFM function using a dynamometer and three
trials reported vaginal squeeze pressure (Ahlund 2013; Dumoulin
2004; Kim 2012; Wilson 1998). Dynamometer findings favoured
the PFMT group, as did the vaginal squeeze pressure readings in
two trials (Analysis 4.16) (Ahlund 2013; Dumoulin 2004; Kim
2012).

Any other outcome not prespecified but of interest

Wilson 1998 noted that the mean time to teach PFMT to the
intervention group was 32 minutes (95% CI 30 to 34) but no
further economic analysis was reported (Table 1).

Comparison 5: postnatal pelvic floor muscle training
for mixed prevention and treatment of incontinence

Ten trials reported postnatal PEMT for mixed prevention and
treatment of incontinence (Chiarelli 2002; Ewings 2005; Frost
2014; Hilde 2013; Kou 2013; Liu 20115 Meyer 2001; Peirce 2013;
Sleep 1987; Wen 2010). These randomised women to postnatal
PEMT versus usual care with the exception of one, in which the
controls were asked to do no exercise (Meyer 2001). The trials re-
cruited previously nulliparous women during their first pregnancy
(Meyer 2001), women having their first baby (Hilde 2013; Liu
2011; Peirce 2013), or postnatal women of mixed parity (Chiarelli
2002; Ewings 2005; Sleep 1987). Three trials did not report this
information (Frost 2014; Kou 2013; Wen 2010).

Primary outcome

Self-reported urinary or faecal incontinence

The only information from the early postnatal period was from
Frost 2014, a conference abstract. This trial did not contribute
any data to the review but the authors stated that there were no

significant differences in “urinary symptoms” at six to eight weeks’
postpartum between the PEMT and control (usual care) groups.
There was no difference in the prevalence of urinary incontinence
in women randomised to postnatal PFMT or control group in the:

e mid-postnatal period, up to six months (RR 0.95, 95% CI
0.75 to 1.19, random-effects, 12 = 65%, T2 = 0.04; 5 trials, 2800
women) (Analysis 5.2) or

e late postnatal period, more than six to 12 months (RR
0.88, 95% CI 0.71 to 1.09, fixed-effect, 12 = 50%, T2 = 0.00; 3
trials, 826 women; very low-quality evidence) (Analysis 5.3).

There was statistically significant heterogeneity in both compar-
isons. There was no detail of the PEMT programmes in three of
the five trials contributing data to the mid-postnatal comparison
(Ewings 2005; Meyer 2001; Sleep 1987). In addition, there were
other notable dissimilarities, including the risk profile of the re-
cruited population (e.g. Chiarelli 2002) and the degree of con-
trast between PFMT and control groups in exercise supervision
and prescription (e.g. Sleep 1987, low contrast; Kou 2013, high
contrast). In the two trials with findings in favour of PFMT, the
control groups were offered usual care, while the PEMT interven-
tions were intensively supervised or enhanced with application of
health behaviour theory (Chiarelli 2002; Kou 2013). In addition,
Chiarelli 2002 recruited women who were at potentially increased
risk of postnatal incontinence, such as those who had a large baby
or a forceps delivery.

There was considerably less difference in PFMT and control
groups in the other three trials for various reasons and none found
a difference between the groups. All control groups received usual
postnatal care that may have or did include information about
PFMT. Ewings 2005 reported that 114/117 women randomised
to PEMT received one-to-one instruction on PFMT but only 21
attended one group class, with five attending both available classes.
There was no difference between groups. Hilde 2013 randomised
women to PEMT delivered in a weekly exercise class plus home
exercise, versus a home exercise control condition. Both groups
had a correct PFM contraction confirmed prior to training. Sleep
1987 randomised women within 24 hours of delivery to an indi-
vidual daily session with a midwife co-ordinator while in hospital
and home exercise, versus usual care that included postnatal classes
taken by an obstetric physiotherapist. At three months™ postpar-
tum, the proportion of women doing PEMT was reasonably sim-
ilar (58% with PFMT and 42% with control).

Chiarelli 2002 and Kou 2013 also contributed data to the late
postpartum comparison with the addition of that from Meyer
2001. Women in the study by Meyer 2001 were randomised to
cither eight months of supervised PFM rehabilitation with a phys-
iotherapist or no PFMT. Like Kou 2013, there was a high degree
of contrast between the PEMT and control groups. However, un-
like Kou 2013, Meyer 2001 found no difference between groups
in the prevalence of urinary incontinence. Neither of these trials
reported details of their randomisation procedures.

Two trials reported the prevalence of postnatal faecal incontinence
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(Meyer 2001; Sleep 1987). Neither demonstrated a difference be-
tween PFMT and control groups (at more than six to 12 months:
RR 0.73, 95% CI 0.13 to 4.21; 1 trial, 107 women; very low-
quality evidence) (Analysis 5.6; Analysis 5.7; Analysis 5.8).

Incontinence-specific quality of life

One of the 10 trials reported incontinence-specific quality of life
data, with no differences between PFMT and controls for faecal
incontinence (Analysis 5.10; Analysis 5.13; Peirce 2013).

Secondary outcomes

Severity of incontinence

Four trials reported some data on symptom severity (Hilde 2013;
Liu 2011; Sleep 1987; Wen 2010).

At three months’ postpartum, Sleep 1987 found no difference
between the groups in frequency of leakage or the number of
women using absorbent pads (often or always), whereas Liu 2011
reported less severe urinary incontinence (unspecified measure) in
the PFMT group (Analysis 5.11).

Number of urinary or faecal incontinence episodes

None of the trials reported number of urinary or faecal inconti-
nence episodes.

Loss of urine under stress test

At six months postpartum, Hilde 2013 found no difference be-
tween the groups for amount of leakage on pad test and the re-
sults for unspecified urinary incontinence severity were inconsis-
tent (Liu 2011; Wen 2010). Pooled data from two studies found
no difference in the risk of positive pad test between PFMT com-
pared to usual care (RR 0.96, 95% CI 0.58 to 1.57; 2 trials, 85
women, fixed-effect, I2 = 0%) (Analysis 5.12) (Hilde 2013; Wen
2010). At 12 months, unspecified urinary incontinence severity
was less in the PFMT group compared to usual care and fewer
women in the PEMT groups had a positive pad test (Wen 2010).

Other quality of life and health status measures

Two trials measured some aspect of sexual function (Meyer 2001;
Sleep 1987). Meyer 2001 noted fewer women in the PFMT group
reported a diminished vaginal sexual response at 10 months’ post-
partum, while Sleep 1987 found no difference between groups in
the proportion of women who had attempted or had pain with
sexual intercourse at three months’ postpartum (Analysis 5.13).

Health economics

None of the trials reported health economic data.

Adbverse effects

Two trials collected data on adverse events, with none reported in
either group or in those using biofeedback as an adjunct to PEMT
(Hilde 2013; Peirce 2013).

Other outcomes

Pelvic floor muscle function

‘Two studies measured PFM function using the Oxford scale (Liu
2011; Wen 2010). The outcomes at three, six and 12 months’
postpartum were in favour of the PEMT group compared to usual
care. Three trials assessed vaginal squeeze pressure atsix, 10 and 12
months’ postpartum and found no difference between the groups
(Hilde 2013; Kou 2013; Meyer 2001). Two trials measured anal
pressure, in cm of water (Meyer 2001) or mmHg (Peirce 2013),
and neither found a difference between PEMT and control groups
(Analysis 5.14).

Any other outcome not prespecified but of interest

One trial measured pelvic organ prolapse symptoms at six months’
postpartum and found no difference between the groups (Analysis
5.15) (Hilde 2013).
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Antenatal pelvic floor muscle training compared to control for treatment of urinary and faecal incontinence

Patient or population: pregnant women who were incontinent when randomised

Setting: health services or obstetric clinics in Brazil, Canada, the Netherlands and Turkey
Intervention: antenatal PFMT
Comparison: control (usual care)

Outcomes

Anticipated absolute effects* (95% Cl)

Relative effect

No of participants

Quality of the evidence Comments

(95%Cl) (studies) (GRADE)
Risk with control Risk with antenatal
PFMT
Urinary incontinence in Study population RR0.70 345 DOOO Wide Cl including no ef-
late pregnancy (0.44 t0 1.13) (3 RCTs) Very low! fect.
776 per 1000 543 per 1000
(341 to 877)
Urinary incontinence Study population RR0.94 187 DOOO Wide CLincluding no ef-
mid-postnatal period (0.70to 1.24) (1 RCT) Very low? fect.
(> 3-6 months) 528 per 1000 496 per 1000
(369 to 654)
Urinary incontinence Study population RR0.50 869 DOOO Wide Cl including no ef-
late postnatal period (> (0.13t0 1.93) (2 RCTs) Very low3 fect.
6-12 months) 232 per 1000 116 per 1000
(30 to 448)
Faecal incontinence in Study population (0 studies) Not reported.
late pregnancy
Faecal incontinence Study population (0 studies) Not reported.

mid-postnatal
(> 3-6 months)

period


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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Faecal incontinence Study population - (0 studies) - Not reported.
late postnatal period (>
6-12 months) -

Incontinence-specific Mean 4.7,SD 5.6 Mean 1.2,SD 2.5 MD 3.5 lower 41 BDOO MD suggests clinically
quality of life (ICIQ-SF) (6.13 lower to 0.87 (1RCT) Low* important effect but the
Scale from: 0 to 10 lower) upper limit of the Cl is
(worse) close to no effect

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).

Cl: confidence interval; ICIQ-SF: International Consultation on Incontinence - Short Form; MD: mean difference; PEMT: pelvic floor muscle training; RCT: randomised controlled
trial; RR: risk ratio; SD: standard deviation.

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

'Downgraded three levels due to serious risk of selection bias (one trial with heavy weighting in the pooled estimate at high
risk), inconsistency and indirectness, and very serious imprecision (fewer than 300 events, wide confidence interval, two
trials without any details about PFMT interventions).

2Downgraded three levels due to serious risk of selection bias, indirectness and imprecision (singe trial, fewer than 300

events, wide confidence interval, no details about PFMT interventions).

3Downgraded three levels due to very serious risk of selection bias, inconsistency and imprecision (fewer than 300 events,

wide confidence interval) and serious indirectness (no details about the PFMT intervention in one trial with about half the

weighting in the pooled estimate).

4Downgraded two levels due to serious indirectness and imprecision (single trial, fewer than 300 participants, wide confidence

interval).

The outcome measures relate to the presence of incontinence symptoms rather than absence. As this comparison addresses

the effect of PFMT for treatment of existing continence symptoms, the data are “negative,” that is continuing incontinence

rather than cure. Symptoms of urinary and faecal incontinence were measured based on self-report.
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Antenatal pelvic floor muscle training compared to control for mixed prevention and treatment of urinary and faecal incontinence

Patient or population: pregnant women some of who were incontinent symptoms and some who were not when randomised

Setting: health services, obstetric clinics or hospitals in Brazil, China, France, Italy, Norway, UK or USA
Intervention: antenatal PFMT
Comparison: control (no PFMT, usual care or unspecified control)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with antenatal
PFMT
Urinary incontinence in Study population RR0.74 3164 SDOO RR suggests clinically
late pregnancy (0.611t00.90) (9 RCTs) Low! important effect but the
upper limit of the CI
575 per 1000 425 per 1000 suggests lack of clini-
(351t0 517) cal importance
Urinary incontinence Study population RR0.73 1921 SO00 RR suggests clinically
mid-postnatal period (0.5510 0.97) (5 RCTs) Very low? important effect but the
(> 3-6 months) upper limit of the CI
363 per 1000 265 per 1000 suggests lack of clini-
(200 to 352) cal importance
Urinary incontinence Study population RR 0.85 244 SDOO RR suggests clinically
late postnatal period (> (0.63t0 1.14) (2 RCTs) Low? important effect but the
6-12 months) 448 per 1000 381 per 1000 Clincludes no effect
(282 to 511)
Faecal incontinence in Study population RR0.61 867 DOBO Wide Clincluding no ef-
late pregnancy (0.30to 1.25) (2 RCTs) Moderate* fect.
43 per 1000 26 per 1000
(13 to 54)
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Faecal incontinence Study population - (0 studies) - Not reported.
mid-postnatal period
(> 3-6 months) ®

Faecal incontinence Study population - (0 studies) - Not reported.
late postnatal period (>
6-12 months) ®

Incontinence- Mean 2.1, SD 3.3 Mean 1.9, SD 3.7 MD 0.2 lower 190 DDOO MD and Cl suggest lack
specific quality of life (1.21lowerto 0.8 higher) (1 RCT) Low> of clinically important
late postnatal period (> effect.

6-12 months) (ICIQ-SF)
Scale from: 0 to 10
(worse)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).

Cl: confidence interval; ICIQ-SF: International Consultation on Incontinence - Short Form; MD: mean difference; PEMT: pelvic floor muscle training; RCT: randomised controlled
trial; RR: risk ratio; SD: standard deviation.

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

'Downgraded two levels due to serious inconsistency (statistically significant heterogeneity) and indirectness (limited details
about PFMT intervention in two trials with more than one-quarter of the weighting in the pooled estimate).

2Downgraded three levels due to serious risk of selection bias (no information about random allocation concealment in three

trials carrying more than 50% of weighting in the pooled estimate), serious imprecision (statistically significant heterogeneity)

and serious indirectness (includes two trials carrying about 40% of the weighting in the pooled estimate with no information

about PFMT intervention).

3Downgraded two levels due to serious indirectness (no information about PFMT in one trial with more than two-thirds of the

weighting in the pooled estimate) and serious imprecision (fewer than 300 event).

4Downgraded one level due to serious imprecision (single trial with fewer than 300 events).

>Downgraded two levels due to serious indirectness (single trial, no information about PFMT intervention) and serious

imprecision (fewer than 300 events).
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The outcome measures relate to the presence of incontinence symptoms rather than absence. For those comparisons that
addressed the effect of PFMT for treatment of existing continence symptoms, the data were “negative,” that is continuing
incontinence rather than cure. Symptoms of urinary and faecal incontinence were measured based on self-report.
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Postnatal pelvic floor muscle training compared to control for treatment of urinary and faecal incontinence

Patient or population: postnatal women who were incontinent when randomised

Setting: health services or obstetric clinics in Canada, Republic of Korea, New Zealand and UK
Intervention: postnatal PFMT

Comparison: control (no PFMT or usual care)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with postnatal
PFMT
Urinary incontinence Study population RR 0.55 696 SO00 RR suggests clinically
late postnatal period (> (0.29t0 1.07) (3 RCTs) Very low! important effect but the
6-12 months) 724 per 1000 398 per 1000 Clincludes no effect
(210 to 775)
Faecal incontinence Study population RR0.68 620 DOOO RR suggests clinically
late postnatal period (> (0.24 to 1.94) (2 RCTs) Very low? important effect but the
6-12 months) 137 per 1000 93 per 1000 Clincludes no effect
(33 to 266)
Incontinence-specific Mean 21.22,SD 2.11 Mean 19.56, SD 1.88 MD 1.66 lower 18 DOOO Wide Clincluding no ef-
quality of life (3.51 lower to 0.19 (1RCT) Very low? fect.
assessed higher)

with: BFLUTS; 34 items
(higher score worse)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95%Cl).

BFLUTS: British Female Lower Urinary Tract Symptoms questionnaire; Cl: confidence interval; MD: mean difference; PFMT: pelvic floor muscle training; RCT: randomised

controlled trial; RR: risk ratio; SD: standard deviation.
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GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

'Downgraded three levels due to very serious risk of selection bias (two trials with 90%of weighting in pooled estimate at high
risk) and inconsistency (statistically significant heterogeneity), and serious indirectness (two trials with 90% of weighting
in pooled estimate provide insufficient information about the intervention).

2Downgraded three levels due to very serious risk of selection bias (two trials with 100% of weighting in pooled estimate

at high risk), inconsistency (statistically significant heterogeneity) and imprecision (fewer than 300 events, wide confidence

interval) and serious indirectness (neither trial provides sufficient information about the intervention).

3Downgraded three levels due to very serious risk of selection bias and imprecision (fewer than 300 events, wide confidence

interval).

The outcome measures relate to the presence of incontinence symptoms rather than absence. As this comparison addresses

the effect of PFMT for treatment of existing continence symptoms, the data are “negative,” that is continuing incontinence

rather than cure. Symptoms of urinary and faecal incontinence were measured based on self-report.
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Postnatal pelvic floor muscle training compared to control for mixed prevention and treatment of urinary and faecal incontinence

Patient or population: postnatal women some of whom had incontinent symptoms and some of whom had not when randomised
Setting: health services or hospitals in Australia, China and Switzerland

Intervention: postnatal PFMT

Comparison: control (no PFMT or usual care)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with postnatal

PFMT
Urinary incontinence Study population RR0.88 826 DOOO Wide Cl including no ef-
late postnatal period (> (0.71t0 1.09) (3 RCTs) Very low! fect.
6-12 months) 294 per 1000 212 per 1000

(115 to 400)
Faecal incontinence Study population RR0.73 107 SOO0O Wide Cl including no ef-
late postnatal period (> (0.13t0 4.21) (1 RCT) Very low? fect.
6-12 months) 54 per 1000 39 per 1000

(7 to 226)
Incontinence-specific Study population - (0 studies) - Not reported.
quality of life

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).
Cl: confidence interval; PFMT: pelvic floor muscle training; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect
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'Downgraded three levels due to serious inconsistency (statistically significant heterogeneity) and imprecision (fewer than
300 events, wide confidence interval).

2Downgraded three levels due to very serious risk of selection bias and imprecision (fewer than 300 events, wide confidence

interval) and serious indirectness (no information about the PFMT intervention).

The outcome measures relate to the presence of incontinence symptoms rather than absence. For those comparisons that

address the effect of PFMT for treatment of existing continence symptoms, the data are “negative,” that is continuing

incontinence rather than cure. Symptoms of urinary and faecal incontinence were measured based on self-report.



DISCUSSION

This review considers whether PEMT (as defined by the trialists)
is better than usual antenatal or postnatal care for the prevention
and treatment of urinary and faecal incontinence in childbear-
ing women. Another Cochrane Review addressed a similar ques-
tion (whether PEMT was better than no treatment, placebo or
inactive control treatments) in women with urinary incontinence
(Dumoulin 2014). This review specifically excluded trials that re-
cruited antenatal or postnatal women.

Summary of main results

Is pelvic floor muscle training better than usual
antenatal or postnatal care for the prevention and
treatment of urinary and faecal incontinence?

There are three possible ways of delivering PEMT interventions to
women during pregnancy and in the postpartum period. The first
way is to provide PEMT for women who have no symptoms when
PFMT begins (i.e. prevention). The second is to prescribe PEMT
for women who have already developed symptoms of incontinence
(i.e. treatment). The third is to provide PFMT for all women
regardless of whether they have urinary incontinence symptoms
or not when PEMT begins (i.e. mixed prevention and treatment
approach). Comparisons were drawn within the following three
populations of women.

e Women who were continent when randomised to
intervention groups, that is, prevention studies.

e Women who were incontinent at randomisation, that is,
treatment studies.

e Trials including a mixed population, that is, some women
were continent and some women were incontinent at
randomisation.

Primary or secondary prevention of incontinence

Summary data from six trials suggested that PEMT during preg-
nancy decreased urinary incontinence in late pregnancy compared
to usual care (RR 0.38, 95% CI 0.20 to 0.72; 624 women; low-
quality evidence). At between three months and up to six months
following delivery (mid-postpartum), summary data from five tri-
als suggested that PEMT decreased the prevalence of urinary in-
continence compared to usual care (RR 0.71, 95% CI 0.54 to
0.95; 673 women; moderate-quality evidence). With only sub-
group data from one small trial of 72 women, there were too
few data from six months to one year after delivery (late postpar-
tum) to comment meaningfully (Sampselle 1998). A single trial of
152 women suggested PFMT probably improved incontinence-
specific quality of life in late pregnancy compared to usual care
(ICIQ-SF: MD -2.42 , 95% CI -3.32 to -1.52 ; moderate-quality
evidence) (Pelaez 2014). None of the trials reported data on faecal

incontinence in late pregnancy, or in the mid- and late postpartum
periods (Summary of findings for the main comparison).

Two trials conducted a long-term follow-up of participants at eight
and six years with no difference between PFMT and control groups
(Analysis 1.6) (Markved 2003; Reilly 2002).

Treatment of incontinence

We expressed uncertainty about the effects of PFMT for treatment
of urinary incontinence in antenatal and postnatal women below.
The uncertainty arose from the lack of precision in the pooled
estimate of effect; the Cls for the summary statistic were generally
wide, and included a null effect.

Antenatal women

Based on summary data from three trials, we are uncertain whether
PFMT decreased existing urinary incontinence in late pregnancy
compared to usual care (RR 0.70, 95% CI 0.44 to 1.13; 345
women; very low-quality evidence). We are equally uncertain
whether PFMT to treat antenatal urinary incontinence reduced
urinary incontinence in the mid- (RR 0.94, 95% CI 0.70 to 1.24;
1 trial, 187 women; very low-quality evidence) or late (RR 0.50,
95% CI 0.13 to 1.93; 2 trials, 869 women; very low-quality ev-
idence) postnatal periods. Data from a single trial of 41 women
suggested that PFMT may have improved incontinence-specific
quality of life in late pregnancy compared to usual care (ICIQ-SF:
MD -3.50, 95% CI -6.13 to -0.87; low-quality evidence) (Cruz
2014). None of the trials reported data on faecal incontinence in
late pregnancy, or in the mid- and late postpartum periods in this
comparison (Summary of findings 2). Evidence in this compari-
son was particularly weak, with all trials limited by incomplete re-
porting of intervention and control conditions and trial methods.
Two trials in this comparison were reported only as conference
abstracts.

Postnatal women

Based on summary data from three trials, we were uncertain
whether PFMT to treat postnatal urinary incontinence reduced
urinary incontinence in the late postnatal period (RR 0.55, 95%
CI0.29 to 1.07; 696 women; very low-quality evidence). We noted
that two of the three trials that carried the greatest weighting in the
pooled estimate compared PEMT (with limited supervision by a
healthcare professional) with usual care and some women in the
control groups were doing PEMT (Glazener 2001; Wilson 1998).
There was no difference between groups in Wilson 1998 and close
to no difference in Glazener 2001. In the third trial, Dumoulin
2004 compared a shorter and more intensively supervised PFMT
intervention with no treatment and found a reduction in the risk
of urinary incontinence in favour of PFMT. Based on the data
from a single very small trial, we were uncertain whether urinary
incontinence-specific quality of life after treatment was improved
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with PFMT (BFLUTS: MD -1.66 , 95% CI -3.51 to 0.19; 18
women; very low-quality evidence) (Kim 2012). Likewise, based
on summary data from two trials, we are uncertain whether PFMT
reduces faecal incontinence in the late postnatal period compared
to usual care (RR 0.68, 95% CI 0.24 to 1.94; 620 women; very
low-quality evidence) (Glazener 2001; Wilson 1998) (Summary
of findings 4).

Glazener 2001 carried out long-term follow-up of women at six
and 12 years after the initial study. There was no difference in
the prevalence of urinary incontinence between the PFMT and
control groups at either of these time points suggesting that the
possible benefits of PEMT were not upheld in the long term.
Glazener and colleagues also measured faecal incontinence atsix
and 12 years after delivery. These results did not show a difference
but the Cls were wide, highlighting the need for more evidence in
this area.

Trials with a mixed prevention and treatment approach

Antenatal women

Summary data from nine trials suggested that antenatal PEMT,
delivered to a population of women with or without existing uri-
nary incontinence symptoms, may have decreased the prevalence
of urinary incontinence in late pregnancy (RR 0.74, 95% CI 0.61
to 0.90; 3164 women; low-quality evidence). The two trials that
compared PFMT to no training seemed to show a greater effect
than the other seven trials that compared PEMT and usual care
(Assis 2015; Ko 2011). Summary data from the mid-postnatal pe-
riod also favoured PEMT over control, although there was uncer-
tainty about this effect (RR 0.73, 95% CI 0.55 to 0.97; 5 trials,
1921 women; very low-quality evidence). Two trials reported data
on urinary incontinence in the late postpartum period and there
may have been no difference in urinary incontinence prevalence
between PFMT and usual care, although there was uncertainty
about this effect (RR 0.85, 95% CI 0.63 to 1.14; 244 women;
low-quality evidence).

Similarly, antenatal PEMT may have led to little or no difference in
the prevalence of faecal incontinence in late pregnancy (RR 0.61,
95% CI 0.30 to 1.25; moderate-quality evidence). There were no
data for the prevalence of faecal incontinence in the mid- or late
postnatal periods in this comparison. A single trial (ICIQ-SF: MD
-0.20, 95% CI -1.21 to 0.80; 190 women; low-quality evidence)
found that antenatal PEMT may have led to little or no difference
in incontinence-specific quality of life in the late postnatal period
compared to usual care (Fritel 2015). However, it is important
to note that in Fritel 2015, women in both groups reported a
similar frequency and duration of PEMT (including the number
of contractions) at the end of pregnancy. This suggested that the
lack of difference between groups was because the control group
was routinely doing adequate PFMT, which was encouraging in

terms of delivering PFMT to the general population (Summary
of findings 3).

Postnatal women

Based on summary data from three trials, we were uncertain
whether postnatal PEMT, delivered to a population of women
with or without existing urinary incontinence symptoms, reduced
urinary incontinence in the late postnatal period (RR 0.88, 95%
CI0.71 to 1.09; 826 women; very low-quality evidence). We were
equally uncertain whether PEMT reduced faecal incontinence in
the late postnatal period compared to no PEMT (RR 0.73, 95%
CI 0.13 to 4.21; 1 trial, 107 women; very low-quality evidence)
(Meyer 2001). There were no incontinence-specific quality of life
data in this comparison (Summary of findings 5).

Delivery outcomes

Few adverse events were reported with PEMT. However, it was
possible that PEMT during pregnancy might influence labour and
delivery outcomes. This did not seem to be the case based on data
from nine antenatal PFMT trials included in this review.

Three of the antenatal PFMT trials for the prevention of inconti-
nence reported on delivery outcome (Barakat 2011; Gaier 2010;
Gorbea 2004). The risk of caesarean section was not different (RR
1.28, 95% CI 0.89 to 1.85; 373 women) (Analysis 1.19). Gaier
2010 reported data on rates of episiotomy, with the control group
receiving more episiotomies than the PEMT group, while Barakat
2011 reported rates of perineal trauma with no apparent differ-
ence in grades of perineal tear between the groups (Analysis 1.20).
Six of the antenatal PEMT trials for mixed prevention and treat-
ment of incontinence reported on delivery outcome (Bg 2011;
Fritel 2015; Ko 2011; Miquelutti 2013; Morkved 2003; Stafne
2012). The risk of caesarean section was not different (RR 0.95,
95% CI 0.79 to 1.14; 1899 women) (Analysis 3.20). None of the
three trials that reported data for the risk of assisted vaginal de-
liveries found a difference between the PFMT and control groups
(Analysis 3.21) (Fritel 2015; Morkved 2003; Stafne 2012). Two
trials reported data on rates of episiotomy, with the control group
receiving more episiotomies than the PEMT group (Analysis 3.21)
(Ko 2011; Mgrkved 2003). Du 2015 published a non-Cochrane
systematic review of antenatal PEMT and delivery outcomes where
their findings appeared consistent with the above. Their review
included more studies, as it contained trials that did not collect
urinary incontinence or faecal incontinence data.

There were no data on labour or delivery outcomes reported in
any of the trials of antenatal PFMT for treatment of incontinence.

Overall completeness and applicability of
evidence

The self-report measures of urinary and faecal incontinence were
considered the most important outcomes in this review. However,
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there was variability in the way urinary and faecal incontinence
were defined, how the questions were asked and how the data were
presented. There were few incontinence-specific quality of life data
and little agreement about a standard measure. Further, some trials
only partially reported a score (e.g. one domain of several included
in the total score) or a statement about difference or lack of it,
sometimes with a P value, as these data were collected but not
reported or only partially reported this is a form of reporting bias.
Unfortunately, faccal incontinence data were rarely collected in
the prevention or mixed prevention and treatment trials; only six
studies presented data. Being a less common event than urinary
incontinence, larger trials are needed to accurately document the
effect of PEMT on this outcome and more trials must collect these
data to enable a more precise effect estimate based on pooled data.
The usefulness of evidence was somewhat reduced by the short
durations of follow-up after intervention. This was particularly
problematic in the antenatal PEMT trials, where the outcome was
either measured at the end of pregnancy or in the three months
postbirth. At three months” postpartum, there may not have been
full resolution of many of the physiological changes associated with
pregnancy and childbirth. A minimum follow-up of six months
postnatally is probably more useful to be sure how many cases of
urinary or faecal incontinence are persistent. For treatment studies,
while a postintervention measure is useful, data on the duration of
effect (e.g. one year or longer) are needed. With regard to longer-
term follow-up, only three studies provided data after five years (
Glazener2001; Morkved 2003; Reilly 2002). Longer-term data are
difficult to interpret, as control groups may be offered a structured
PFMT after the postintervention outcome is measured, women
may have more children and so on. However, in the absence of
longer-term data about urinary and faecal incontinence and other
variables (parity, bodyweight, etc.), there is an insufficient evidence
base to begin to analyse and interpret.

Pregnancy and birth appear to be the most consistent and impor-
tant factors associated with the development of urinary and faecal
incontinence in women. Therefore, all women who have a child,
or children, might be considered at risk of later incontinence. In
addition, some women (such as those who have a connective tissue
disorder, high BMI or an assisted delivery) might be at even greater
risk (Durnea 2017; Svare 2014). The bulk of trials reviewed were
undertaken in samples of antenatal women, principally those in
their first pregnancy and most data were for urinary incontinence.
The findings suggested that continent antenatal women benefited
more from “structured” PFMT programmes (in terms of content
and delivery) than women in usual care groups that may have in-
corporated some (or ad hoc) PFMT advice or teaching.

Trials of antenatal PEMT for mixed prevention and treatment also
mostly recruited women having their first baby and showed a sim-
ilar pattern of benefit of structured PFMT versus control condi-
tions. However, the pooled data suggested less reduction in risk of
urinary incontinence, upper Cls closer to one (i.e. no reduction
in risk of urinary incontinence) and overall there was also more

uncertainty about the effect.

Efforts to determine what value women, healthcare professionals
and their professional organisations, provider and funding bodies
give to this body of evidence about urinary incontinence preven-
tion through structured and supervised antenatal PEMT (at least
for first-time mothers) are warranted. If the findings are consid-
ered sufficiently certain and of value, then changes to the current
ad hoc delivery of PEMT advice in pregnancy within "usual care’
are needed. Alongside this, and to inform any decisions about the
value’ of antenatal PFMT for prevention of incontinence, inves-
tigations into health economics are needed. In the absence of such
studies, there is no evidence about value for money. It is encour-
aging that one ongoing study identified in the search planned to
collect and report economic data (Berghmans 2016).

We summarised data from all the trials. There were a few that
we considered informed us enough about what was done in both
PFMT and control groups that we were more confident in the
estimate of differences in outcome. These were trials where suffi-
cient information was provided about the intervention and control
conditions such that it was possible to reach a judgement about:

e the soundness of the physiology of the PEMT (i.e. whether
the structured PEMT intervention was likely to strengthen
muscle);

e cxercise behaviour in both groups (i.e. were both groups
doing similar or quite different amounts of PFMT);

o the degree of contrast between the two groups (e.g. did the
PFMT group attend many exercise classes while the control
group had none (high contrast), or did the PFMT group have
one instruction session and the controls had none (low contrast))
(see Table 1 and Potential biases in the review process
(heterogeneity)).

Four trials contained the necessary amount of information (
Chiarelli 2002; Hilde 2013; Reilly 2002; Stafne 2012). All were
at low risk of selection bias and had moderate to large sample
sizes. Two examined the effect of antenatal PEMT for preven-
tion of urinary and faecal incontinence (Reilly 2002; primiparous
women with bladder neck hypermobility) and mixed prevention
and treatment (Stafne 2012; healthy pregnant women, mixed par-
ity) and two the effect of postnatal PEMT for mixed prevention
and treatment of urinary and faecal incontinence (Chiarelli 2002,
mixed parity, after ventouse or forceps delivery or baby weighing
4000 g or greater; Hilde 2013, primiparous women after vagi-
nal delivery). Looking at the GRADE rated outcomes, data from
these individual trials were consistent with the pooled estimates
of effect. Antenatal training appeared to have clinically important
reductions in urinary incontinence in late pregnancy and between
more than three to six months postnatally (Reilly 2002; Stafne
2012). The effect of postnatal training for mixed prevention and
treatment may not be clinically important at more than three to
six months after delivery for urinary incontinence (Chiarelli 2002;
Hilde 2013). However, it is possible that women at higher risk of
postnatal incontinence benefited more (Chiarelli 2002).

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 41
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Quality of the evidence

Opverall, the evidence was moderate, low or even very low qual-
ity (see Summary of findings for the main comparison; Summary
of findings 2; Summary of findings 3; Summary of findings 4;
Summary of findings 5). The most common reasons for down-
grading the evidence were:

e imprecision, with few overall events contributing to the
pooled analysis and wide Cls around the estimates of effect;

e inconsistency, because many of the meta-analyses
demonstrated statistically significant heterogeneity (Chi2 test P <
0.10) or had an I2 > 50%;

e indirectness, due to lack of clear reporting of the PFMT
intervention or the control condition or both.

Some comparisons were downgraded for selection bias, arising
from inadequate reporting of random sequence generation and
random allocation. Most comparisons in the Summary of find-
ings tables were affected by more than one of the above and were
downgraded twice or three times.

Trial quality and reporting

We evaluated methodological quality from the trial reports, which
was limited when the only source of publication was from an
abstract (see Included studies). In addition, abstracts reported few
data.

The adequacy of reporting randomisation remains disappointing
as fewer than half of the included trials reported both random se-
quence generation and allocation concealment and 13/38 studies
described neither. The nature of the intervention means it was not
feasible to blind the treatment provider or participants to group
allocation (performance bias) in any of the included trials. The
difficulty of blinding exercise-based interventions is unavoidable.
Furthermore, it is impossible to blind either of the primary out-
comes in the review because both were self-reported (prevalence
of urinary incontinence or faecal incontinence and incontinence-
specific quality of life). Approximately three-quarters of the trials
(28/38) had a low risk of reporting bias but only just over half
(21/38) were deemed to be low risk in terms of potential sources
of other biases (Figure 2; Figure 3).

Based on the reported adequacy of randomisation, proportion and
management of participant dropouts and withdrawals, and low
risk of selective reporting or other biases, six trials appeared to be
at low risk of bias (Chiarelli 2002; Dumoulin 2004; Hilde 2013;
Mgrkved 2003; Peirce 2013; Sangsawang 2016). However, this
assessment did not take into account the quality of descriptions of
the PFMT interventions or control conditions. If this was taken
into account, the trial by Sangsawang 2016 would be downgraded
in quality, as the intervention was of short duration and insufficient
information was provided to determine the likely physiological
effect of the PFMT. Sensitivity analysis on the basis of trial quality
was not considered appropriate in view of the small number of
trials contributing to each comparison.

Potential biases in the review process

We combined data from a diverse set of studies. This may in-
evitably impact on the applicability of our findings to practice.
We summarise below the issues related to the heterogeneity of the
studies we used.

Sources of heterogeneity

There were three notable sources of clinical heterogeneity. These
were the variation in baseline characteristics (e.g. parity, type of
delivery, type and duration of incontinence, if women were symp-
tomatic when recruited), the PEMT programmes and the control
care. To investigate the effects of baseline characteristics on treat-
ment outcome would require an individual participant data meta-
analysis, which was beyond the scope of this review.

Variability of pelvic floor muscle training regimens

The content of PFMT programmes was often poorly described.
Downgrading the evidence on the basis of inconsistency and in-
directness was therefore inevitable in view of lack of information
about PFMT and control conditions, PFMT content, and super-
vision of exercise programmes (see ’Summary of findings’ tables).
More than half the trials provided insufficient information to be
sure of the likely physiological effect of the exercise and only half re-
ported confirmation of a correct PFM contraction prior to training
(see PEMT regimens and control interventions, Included studies
and Table 1). Consequently, it was difficult to evaluate the poten-
tial physiological efficacy of the exercise programmes. Including
trials with a suboptimal exercise regimen alongside those with a
sufficient regimen could adversely influence the pooled estimate
of PEMT effect.

Alongside the physiological efficacy of the exercise, support for the
behavioural aspects of exercise is also required. Behavioural sup-
port is commonly provided through supervision of exercise, and
the extent of this varied markedly between trials. The least super-
vision was either one group or individual session to introduce the
PFMT and the most was a mean of 85 classes between the sixth to
39th week of pregnancy (Table 1). Attendance was sometimes used
as a surrogate for measuring adherence. It may be a good measure
of adherence if the number of required attendances was sufficient
to strengthen the PFM (Haskell 2007). However, if clinic atten-
dance was less than twice per week, then it was likely that addi-
tional training needed to be completed at home to achieve a suffi-
cient exercise regimen. Measurement of home exercise adherence
then becomes a critical component of assessing the likely efficacy
of the training. Half of the included trials reported some type of
adherence data for women in the intervention or control groups
but only nine studies asked women in both PEMT and control
groups about their exercise behaviour (see Included studies). Ad-
herence data should be collected in both study groups, although it
is acknowledged that measuring it may change exercise behaviour.
In turn, this may lead to an overestimate of the likely effect in 'real’
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life and may diminish the difference in effect between structured
PFMT and control conditions.

Assessment of the interaction between quality and the effect of
the intervention has been recommended but there were too few
trials to conduct a formal sensitivity analysis by intervention qual-
ity (Herbert 2005). Rather than excluding or including trials on
the basis of sufficiency of PEMT, or the likelihood that a clear-
cut comparison between PFMT and the control condition had
been made, the preferred approach would be a sensitivity analysis
on the basis of PFMT programme characteristics or amount of
clinical difference between the PFMT and control interventions.
However, more trials would be needed in each of the comparisons
in the review before this was possible. We tried to distil informa-
tion about the physiological and behavioural quality of the PEMT
interventions, alongside the degree of contrast between the PEMT
and control groups (see ’Sample characteristics’ in Included studies
and Summary of main results).

Variability of control conditions

The control conditions were also highly variable and usually poorly
described, with many including a blanket statement about women
in control groups receiving usual or standard care. However, it
often it was unclear whether usual care encompassed advice about
PFMT (i.e. written or verbal instructions) or a more ad hoc ar-
rangement (see "Sample characteristics’ in Included studies, and

Table 1).

Agreements and disagreements with other
studies or reviews

The overall findings and conclusions in this updated review are
generally the same as the previous version, despite this update con-
taining more trials and substantially more data than the previous
review and integrating the GRADE scores for assessing the qual-
ity of evidence (Boyle 2012). Since the last update of this review
in 2012, one non-Cochrane systematic review on the effects of
PFMT during pregnancy and postpartum for the prevention and
treatment of urinary incontinence has been published (Meorkved
2014). Although Merkved 2014 considered the data in slightly
different categories, they reported that PEMT during pregnancy
and after delivery was effective in treating and preventing urinary
incontinence, particularly when women adhered to a strength-
training protocol and were closely supervised. The findings of this
review agreed with those of Morkved 2014 relating to method-
ological factors such as the heterogeneity of the populations in
the included trials, differences in reported outcome measures, and
considerable variation in the PFMT and control conditions be-
tween trials.

AUTHORS’ CONCLUSIONS

Implications for practice

The findings from this review suggest that targeting continent an-
tenatal women early in their pregnancy and offering a structured
pelvic floor muscle training (PFMT) programme may prevent the
onset of urinary incontinence in late pregnancy and postpartum.
Population approaches, that s, recruiting antenatal women regard-
less of their continence status, might also reduce the prevalence of
urinary incontinence in late pregnancy and postpartum but the
effect may be less pronounced. However, the reasons for this are
unclear. The findings about the effects of PFMT as a treatment

for antenatal urinary incontinence are uncertain.

Similarly, it is uncertain whether a population-based approach for
delivery of postnatal PEMT (i.e. recruitment of women regardless
of continence status immediately following delivery) is effective.
It is possible that a "high-risk’ approach (e.g. women who have
an assisted delivery or deliver a large baby) leads to more clinical
benefit than a population approach.

It is also unclear whether PEMT is an effective treatment for per-
sistent urinary incontinence symptoms (i.e. women recruited at
three months’ postdelivery). This uncertainty around the efficacy
of PEMT as a treatment for urinary incontinence in the immedi-
ate postnatal period is perhaps surprising given the summary find-
ings of Dumoulin 2014, which suggested PFMT is an effective
treatment for established urinary incontinence symptoms in non-
postnatal women.

We can suggest some plausible reasons for the differences in find-
ings of the effectiveness of PEMT as a treatment for persistent post-
natal urinary incontinence, compared to the findings of Dumoulin
2014, in non-postnatal women. First, there are differences in the
participants in the included trials. In this review, trials included
postnatal women who may have altered physiological capabilities
(muscle, nerve and connective tissue) consequent on the changes
of pregnancy and delivery (Nygaard 2017). Postnatal women may
find it particularly difficult to adopt or sustain exercise behaviour
postdelivery, especially when they are distracted and occupied with
caring for a new baby (Gillard 2010; Mason 2001). In contrast,
Dumoulin 2014 reported outcomes from trials in non-postnatal
women, which may not have the same barriers. Second, there are
differences in the comparator or control groups. In this review, the
comparator group in the two large trials which carried the greatest
weighting in the pooled estimate was usual care (which may have
included PEMT), whereas the control group received no treatment
in the majority of studies included in Dumoulin and colleagues’
review (Analysis 4.3). It is possible that the potential lack of con-
trast between the intervention and control groups in this review
contributed to the uncertainty surrounding the effect of PEMT
as a treatment for postnatal urinary incontinence. Interestingly,
in the one small study, which compared an intensively supervised
strengthening PEMT programme to no treatment, rather than two
larger trials that compared a minimally supervised PEMT pro-
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gramme with uncertain physiological effect, the benefit of PEMT
was more marked (Analysis 4.3).

There are insufficient data on faecal incontinence to state whether
or not PFMT is effective to prevent or treat this problem in preg-
nant or postpartum women. Furthermore, there are insufficient
data to determine whether or not PFMT is effective to prevent
urinary incontinence more than one year after birth. However, it
is acknowledged that assessing the long-term effects of PEMT is
challenging, as women may go on to have subsequent pregnancies,
be offered a specific PEMT programme if they had taken part in
the control arm of a trial or initiate their own PFMT (Mgrkved
2003).

Implications for research

Since the previous version of this review, 17 new studies have been
added, most of which were small- to moderate-sized trials (i.c.
fewer than 500 women per arm). Unfortunately, the variability
in rigour of methods and quality of reporting continued and this
affords an opportunity to make some recommendations for further
research (Boyle 2012).

First, the lack of faecal incontinence data was notable. It is en-
couraging to see some attention is being directed specifically to-
wards investigations of faecal incontinence in antenatal and post-
natal women (Johannessen 2017; Oakley 2016; Characteristics of
studies awaiting classification). However, these studies are small
and, therefore, unlikely to provide sufficient data for certainty
about the effects of PFMT. Because fewer women may have fae-
cal incontinence, every trial conducted on antenatal and postnatal
incontinence must collect faecal as well as urinary incontinence
data so we can learn more about this problem.

As there is insufficient evidence about the continuing effects of
PFMT, trialists should, ata minimum, collect follow-up data about
antenatal training at three months’ postpartum and about postna-
tal training at 12 months’ postpartum. Ideally, for both antenatal
and postnatal training, data should also be collected in both the
intervention and control groups beyond one year.

The descriptions of the PFMT and control interventions and
choice of outcome measures require attention. It is important
that both the physiological and behavioural aspects of exercise are
thoroughly described in both the intervention and control groups
(Frawley 2017). In particular, there is a need to know what types
of PEMT advice and behaviour occurs in the usual care group, as
these details are infrequently measured or reported. In addition,

it is recommended that all future trials collect valid measures of
incontinence-specific quality of life for both urinary incontinence
and faecal incontinence (e.g. ICIQ-SF for urinary incontinence
and an agreed measure for faecal incontinence) (Avery 2007). In
antenatal trials, the effect of PEMT on labour and delivery out-
comes is worthy of further investigation. This would help to elu-
cidate whether or not there are any associations between PFMT
parameters, such as the type, frequency, intensity and duration of
pelvic floor muscle (PFM) exercises and outcomes for mother and

baby.

The evidence to date about the benefit of mixed prevention and
treatment approaches is uncertain in antenatal populations and
notatall clear in postnatal populations. However, these population
approaches are probably the most common in clinical practice.
It is possible that the effect of PEMT in these mixed approaches
is diluted by some women who will never become incontinent
and also those in whom PEMT is unlikely to be effective, such
as those with denervation. Perhaps the focus in future population
type trials should be to target women who are at heightened risk of
developing urinary or faecal incontinence (such as women with a
high body mass index or women who have had an assisted vaginal
delivery).

The effect of PFMT for treatment of urinary and faecal inconti-
nence, especially in antenatal women, is a high priority for further
investigation. High-quality health economics studies, alongside
any future trials, are also a high priority.

Any further large pragmatic trials will ideally include process eval-
uation and fidelity checking, so some evaluation of treatment can
be provided (Moore 2015).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Ahlund 2013

Methods 2-arm (parallel groups) RCT.

Participants 98 postpartum primiparous women, 10-16 weeks after delivery.
Inclusion: normal term singleton vaginal delivery, stress UL
Exclusion: neurological bladder dysfunction or tumours in the genital area
Age, mean (SD), years: PEMT 33 (3.4); control 33 (3.9).
Parity: primiparous.
Delivery: not reported.
BMI, mean (SD): PEMT 23 (3.5); control 23 (3.2).
Incontinence at recruitment: 100% (as outlined in inclusion criteria).
Setting: 4 different private antenatal clinics in the urban area of Stockholm, Sweden

Interventions PFMT (n = 49): supervised home exercise programme (written instructions), daily
exercises, for 6 months. Instructions from study midwife on how to perform correct
PFM contraction, confirmed by vaginal palpation. Participants visited the midwife every
6 weeks (total of 3 times during the study period) for follow-up of progress and to
encourage PFMT
Control (n = 49): usual postnatal care. Instructions from study midwife on how to
perform correct PFM contraction, confirmed by vaginal palpation. Received customary
written postpartum instructions explaining PFM anatomy and recommendations around
PEMT

Outcomes Measured at 3 (baseline) and 9 months” postpartum.
Primary endpoint: 9 months’ postpartum.
UI at 9 months’ postpartum: not reported.
Primary outcome: PFM strength (maximal voluntary contraction) measured using per-
ineometry (mmHg)
Secondary outcomes: PFM endurance (sec), PFM strength using Oxford grading scale,
self-reported UI using ICIQ FLUTS short form questionnaire, general health form with
19 questions related to delivery, motherhood and current health status

Notes Losses to follow-up at 9 months: PEMT 9/49; control 7/49 (total 16.3%)
Funding; not specifically funded.
Conflicts of interest: none declared

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Not reported.

bias)

Allocation concealment (selection bias) Low risk “Allocated randomly through sequentially numbered

and sealed envelopes.”
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Ahlund 2013  (Continued)

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UT self-report outcomes because

bias)

All outcomes

they were participant reported. “A limitation of this
study was that the midwife was not blinded during the
project.”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 16.3% dropout; similar between groups; different rea-
sons; no mention of imputation for missing data

Selective reporting (reporting bias)

High risk Did not report data relating to adherence to the exercise
programme and how women prioritised the exercises

Other bias

Unclear risk Study did not contribute any data to the forest plots.

Assis 2015

Methods

3-arm, parallel, unblinded, RCT.

Participants

87 primiparous women.

Inclusion: primiparous; < 18 weeks’ pregnant; aged 20-35 years; and not presenting
with diabetes, hypertension or UI prior to pregnancy

Exclusion: women who did not log their exercises, or gave up the collection of data
Age, mean (SD), years: PEMT (1) 26.3 (4.6); PEMT (2) 27.1 (5.4); control 26.6 (5.7)
Parity: primiparous.

Delivery: not measured as primary endpoint was during pregnancy.

Weight, mean (kg), at 18 weeks: PFMT (1) 70.7 (18.4); PEMT (2) 65.5 (13.4); control
63.2 (9.6)

Incontinence at recruitment: PFMT (1) 58.6%; PEMT (2) 51.7%; control 48.3%.
Setting: Basic Health Units, Assis (Sao Paulo), Brazil.

Interventions

PFMT 1 (n = 29): supervised home exercise programme, daily exercise at home, with
up to 5 monthly visits from a physiotherapist (at 22, 26, 30, 34, and 38 weeks’ gestation)
. Women received a manual of home exercises and were instructed on how to use it, as
well as exercise and leakage diaries

PFMT 2 (n = 29): unsupervised PFMT, daily exercise at home as per the supervised
group. Women received a manual of home exercises and were instructed on how to use
it, as well as exercise and leakage diaries

Control (n = 29): no manual or supervision, and no exercise and leakage diaries. Unclear
if instructed not to perform PEMT

Note: groups PEMT 1 and PEMT 2 were combined as the intervention group for
comparison with controls

Outcomes

Measured at baseline (up to 18 weeks gestation), and at 22, 26, 30 and 34 weeks’
gestation
Primary endpoint: 38 weeks gestation.
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Assis 2015 (Continued)

Primary outcome: self-reported UL
Secondary outcome: PFM strength measured using perineometry (mmHg).

Notes No dropouts.
Funding: not reported.
Conflicts of interest: not reported.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Computer-generated random number sequence.
bias)
Allocation concealment (selection bias) Unclear risk Prepared by 3rd party, sealed envelopes.
Blinding of participants and personnel High risk Not feasible.
(performance bias)
All outcomes
Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes be-

bias)

All outcomes

cause they were participant reported. Unclear if per-
ineometry blinded

Incomplete outcome data (attrition bias) ~ Low risk No dropouts.
All outcomes
Selective reporting (reporting bias) High risk Did not report UT severity (defined in methods as

small, moderate and intense)

Other bias Low risk No other sources of bias noted.
Barakat 2011

Methods 2-arm, parallel, unblinded, RCT (with unclear randomisation methods)
Participants 80 sedentary pregnant, primiparous and multiparous women.

Inclusion: healthy, uncomplicated and singleton pregnancies.

Exclusion: women who did not plan to give birth in the same obstetric department,
did not receive medical follow-up evaluations throughout their entire pregnancy, and
who had experienced incontinence before pregnancy. Also, any type of absolute obstetric
contraindication to aerobic exercise during pregnancy (such as haemodynamically signif-
icant heart disease, restrictive lung disease, incompetent cervix, multiple gestation, risk
of premature labour, pre-eclampsia/pregnancy-induced hypertension, thrombophlebitis,
recent pulmonary embolism (last 5 years), acquired infectious disease, retarded intrauter-
ine development, serious blood disease, absence of antenatal control, or a combination)
Age, mean (SD), years: PFMT 31 (3); control 30 (3).

Parity: primiparous PFMT 65%; control 30%.
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Barakat 2011  (Continued)

Delivery: PEMT: 56.7% vaginal, 20.6% instrumental, 20.6% caesarean; control: 54.
5% vaginal, 15.2% instrumental, 30.3% caesarean.

BMI, mean (SD): PEMT 23.9 (3); control 24.8 (4).

Incontinence at recruitment: none.

Setting: obstetric department, Hospital de Fuenlabrada, Madrid, Spain

Interventions PFMT (n = 40): approximately 7-8 min of PFMT as part of a 35-45 min multimodal
physical conditioning programme. All sessions supervised by a qualified fitness specialist
(working with groups of 10-12 participants) with the assistance of an obstetrician, 3 days
per week from the beginning of pregnancy (weeks 6-9) to the end of the 3rd trimester
(weeks 38-39). Thus, an approximate 85 training sessions were originally planned for
each participant in the event of no preterm delivery. No details of PFMT programme
given and this appeared to have been introduced only in the 3rd trimester
Control (n = 40): unspecified, no information provided.

Outcomes Measured “after delivery.”
Primary endpoint: not reported, but questionnaires given to participants “after delivery.
Primary outcome: not reported.
Other outcomes: self-reported Ul (ICIQ-SF), maternal perception of health (SF-36
King’s Health Questionnaire), pregnancy outcomes

Notes Losses to follow-up “after delivery”: PEMT 6/40; control 7/40 (total 16.3%)
Funding: no outside funding received.
Conflicts of Interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “Use of a random number table.”
bias)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)
All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UI self-report out-
bias) comes because they were participant re-
All outcomes ported

Incomplete outcome data (attrition bias) ~ Unclear risk 16.3% dropout; similar between groups
All outcomes (numbers and reasons); no mention of im-

putation for missing data
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Barakat 2011  (Continued)

Selective reporting (reporting bias)

Low risk Outcome measures described in methods
were reported in results

Other bias

Low risk No other sources of bias noted.

Bo 2011

Methods

2-arm (parallel groups) RCT, assessor-blinded.

Participants

105 sedentary primiparous women.

Inclusion: healthy and primiparous women with a singleton foetus, sedentary (defined
as not having participated in regular exercise at least once per week, including significant
amounts of walking) for the last 6 months, within the 1st 24 weeks of pregnancy, and
able to understand verbal and written instructions in the Norwegian language
Exclusion: severe heart disease, pregnancy-induced hypertension, history of > 2 mis-
carriages, bleeding after 12 weeks’ gestation, uncontrolled thyroid disease, pre-eclampsia
or other diseases that could affect participation

Age, mean (SD), in years: PFMT 31.2 (3.7); control 30.3 (4.4).

Parity: 100% primiparous.

Delivery: unclear, appeared to report delivery details for women with incontinence only.
Of those with incontinence: PFMT 2 instrumental deliveries, 1 caesarean; control: 3
instrumental, 2 caesarean

BMI, mean (SD): PEMT 23.8 (3.8); control 23.9 (4.7).

Incontinence at recruitment: Ul: PEMT 27%, control 21%; flatus: PFMT 29%, con-
trol 23%; FI: PEMT 0, control 0

Setting: university-conducted primary care study, single centre, Oslo, Norway

Interventions

PFMT (n = 52): as part of an aerobic fitness class (2-3 times per week, 60 min), for
at least 12 weeks. Progressive PEMT programme that was incorporated into 15 min of
strength training which included PFMT. All sessions were led by instructors who were
trained (which included instructions on how to explain a correct PFM contraction) by
an experienced physiotherapist. Women were also encouraged to be physically active for
at least 30 min per day and to increase their daily activity as much as possible. Women
were given a book on general exercise during pregnancy with a specific PEMT pamphlet
developed for pregnant women, explaining the anatomy of the pelvic floor, how to do a
correct PFM contraction, and training prescription of 3 sets of 8-12 close to maximum
PFM contractions per day

Control (n = 53): usual antenatal care.

Outcomes

Measured before the start of the intervention (baseline, 12-24 weeks’ gestation), after
the intervention (36-38 weeks’ gestation), and 6-8 weeks’ postpartum

Primary endpoint: not reported.

Primary outcome: self-reported UI and FI (flatus or anal incontinence, or both)
Secondary outcomes: questions from the Severity Index and ICIQ-SE

Notes

Losses to follow-up after the intervention (36-38 weeks’ gestation): PEMT 10/52; control
11/53 (total 20%)
Losses to follow-up 6-8 weeks” postpartum: PEMT 9/52; control 6/53 (total 14.3%)

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 61
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bo 2011  (Continued)
Funding: not reported.
Conflicts of interest: none declared.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “A statistical randomisation computer pro-
bias) gramme was used to perform a simple ran-
domisation procedure (not block).”
Allocation concealment (selection bias) Low risk “A secretary not involved in the study as-
signed the participants to either the exer-
cise group or the control group.”
Blinding of participants and personnel High risk Not feasible.
(performance bias)
All outcomes
Blinding of outcome assessment (detection High risk Unblinded reporting of UI and FI out-

bias)

All outcomes

comes because they were participant re-
ported. “The participants were asked not
to reveal any information about group al-
location to the principal investigator. The
principal investigator was not involved in
training the women, and was blinded to al-
location while plotting and analysing the
data... participants were interviewed by the
blinded investigator and answered separate
questions about incontinence.”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

14.3% dropout; differential loss (PFMT
17.3%, control 11.3%); similar reasons; no
mention of imputation for missing data

Selective reporting (reporting bias)

High risk

Authors reported that only the overall
prevalence of UI (primary outcome of this
paper) was used in the statistical analysis
of this study. However, it appeared that
not all of the study’s prespecified outcomes
(such as questions relating to the severity of
urinary tract symptoms as assessed by the
Severity Index and ICIQ-6) were reported

Other bias

Low risk

No other sources of bias noted.

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 62
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Chiarelli 2002

Methods

2-arm (parallel groups) RCT.

Participants

720 women recruited from postnatal wards.

Inclusion: forceps or ventouse delivery or birth of baby weighing > 4000 g
Exclusion: stillbirth or baby in neonatal intensive care unit, women with disabilities
unable to perform PFMT, women who were not residents of Australia, women who
could not speak English sufficiently to give consent

Age: PFMT 57% aged 20-29 years; control 57% aged 20-29 years.

Parity: primiparous, PEMT 57%; control 57%.

Delivery: PEMT 66% vaginal, 44% instrumental; control 65% vaginal, 45% instru-
mental

BMI: overweight or obese, PEMT 30%; control 32%.

Incontinence prior to current pregnancy: PEMT 18%; control 17%.

Setting: 3 hospitals in New South Wales, Australia.

Interventions

PFMT (n = 370): taught 1-to-1 by a physiotherapist, over 2 visits in 8 weeks. Intervention
also included discussion based on postnatal booklet (Ul, pelvic floor function, PFMT,
good bladder habits, type and amount of fluids, perineal care) and viewing perineum
with hand mirror (for perineal trauma, haemorrhoids, and to practice perineal splinting
for defecation) and practice of voluntary PFM contraction, the ’Knack’, and transversus
abdominus contraction. Postnatal pack also included red stick-up dots, poster and partner
information sheet in attempts to aid exercise adherence

Control (n = 350): usual postnatal care, no visit from physiotherapist. Hospital brochure
available with general postnatal and PEMT advice, and invitation to join postnatal
physiotherapy class held on wards. No restrictions on PEMT being recommended by
other healthcare professionals

Outcomes

Measured at 3 and 12 months’ postpartum.

Primary endpoint: 3 months’ postpartum.

Primary outcome: self-reported UI (if answered occasionally, often, or always to a series
of questions about stress or urgency Ul)

Secondary outcomes: incontinence severity (slight, moderate, severe), and self-reported
adherence

Notes

Losses to follow-up at 3 months: PEMT 22/370; control 22/350 (total 6.1%)

Losses to follow-up at 12 months: PEMT 49/370; control 50/350 (total 14%)

In addition, at 12 months, 52 participants (PEMT 27; control 25) were pregnant and
not included in the analysis

Funding: Medical Benefits Fund, Physiotherapy Foundation, and University of Newcas-
tle Research Management Committee

Conflicts of interest: none declared.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “Computer generated randomisation list contained the

bias)

identification numbers for women in the trial.”
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Chiarelli 2002  (Continued)

Allocation concealment (selection bias)

Low risk “The allocation to intervention or control group was
placed by a research assistant in a sealed envelope marked
with the corresponding study identification number.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Not feasible to blind participants. “Physiotherapist
blinded to the women’s allocation until interview at en-
try into the trial was complete.”

Blinding of outcome assessment (detection
bias)

All outcomes

High risk Unblinded reporting of UT self-report outcomes because
they were participant reported. “The interviewer was
trained by PC and was blind to the group allocation of
the women being interviewed”

Incomplete outcome data (attrition bias)
All outcomes

Low risk 6.1% dropout; similar between groups; no reasons; no
mention of imputation for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.
Cruz 2014
Methods 2-arm (parallel groups) RCT, nested into a cohort of 500 pregnant women
Participants 79 pregnant women.
Inclusion: UI in the current pregnancy (at 21-26 weeks), single pregnancy, aged >
18 years, education to at least elementary school level and ability to understand the
Portuguese language
Exclusion: previous urogenital surgery or diseases that may interfere with PFM strength
(pelvic organ prolapse, neurological disorders, diabetes, pelvic or spinal injury)
Age: not reported.
Parity: not reported.
Delivery: not reported.
BMI: not reported.
Incontinence at recruitment: 100% (refer to inclusion criteria).
Setting: health service in Guarulhos (Sao Paulo), Brazil.
Interventions PFMT (n = 43): 5 or 6 biweekly sessions of PFMT supervised by a physiotherapist
Control (n = 36): instructed to perform a similar unsupervised PFMT at home.
Outcomes Measured before beginning (2nd trimester of pregnancy) and after finishing (3rd

trimester of pregnancy) the PEMT

Primary endpoint: not reported but presume after finishing PFMT (3rd trimester)
Primary outcomes: self-reported Ul, urinary severity (ICIQ-SF).

Secondary outcome: PFM strength (perineometry).
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Cruz 2014 (Continued)

Notes Losses to follow-up: PEMT 23/43; control 15/36 (total 48.1%)
Funding: Sao Paulo Research Foundation (FAPESP) and National Council for Scientific
Technological Development (CNPq)
Conflicts of interest: not reported.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “Computer-generated sequence.”
bias)
Allocation concealment (selection bias) Low risk “Opaque, sequentially numbered, sealed
envelopes.”
Blinding of participants and personnel High risk Not feasible.
(performance bias)
All outcomes
Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report out-
bias) comes because they were participant re-
All outcomes ported. Blinded PFM assessment
Incomplete outcome data (attrition bias) ~ High risk 48.1% dropout; unclear if there was a dif-
All outcomes ferential between groups; no reasons; no
mention of imputation for missing data
Selective reporting (reporting bias) Low risk Outcome measures described in methods

were reported in results

Other bias

Unclear risk

This was reported in a conference ab-
stract with limited information about study
methods. Initial estimated sample size was
74 (37 per group). The abstract states that
42 women were recruited but Table 1 in
the abstract reports data for only 41 (20 in
PFMT and 21 in control group) partici-
pants. This may have affected the power of
the study

Dinc 2009

Methods

2-arm (parallel groups) RCT.

Participants

92 pregnant women.

Inclusion: women 20-34 weeks’ gestation, complaints of stress/mixed U, no genitouri-

nary system pathology or UTI, who had at least primary school education
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Dinc 2009  (Continued)

Exclusion: pregnancy complications, high risk for preterm labour, pain during PEMT,
disease that could interfere with participation and were unable to attend for regular
treatment

Age, mean (SD), years: PEMT 26.0 (4.8); control 27.7 (7.2).

Parity: > 1 pregnancy which reached term PFMT: 37.5%; control 47.5%

Delivery: spontaneous PEMT 88%; control 95.2%.

BMI: not reported.

Incontinence at recruitment: 100% women in trial incontinent at recruitment.
Setting: obstetric clinic, single centre, Istanbul, Turkey.

Interventions PFMT (n = 46): trained by researcher how to do PEMT in accordance with booklet.
Trained until all women were contracting the correct muscle group. Evaluated to check
if performing PFMT correctly and retrained if not. Exercise session included 3 sets of
exercise. Each set included contraction and relaxation of PEM, held for 10 sec, repeated
10 times. Duration of treatment not reported
Control (n = 46): usual antenatal care.

Outcomes Measured at baseline (20-34 weeks’ gestation), intermediate evaluation (36-38 weeks’
gestation), and 6-8 weeks’ postpartum
Primary outcome: not reported.

Outcomes: self-reported leakage episodes, pad test (g, leakage), number of incontinence
episodes per day, urgency and PFM strength (cm of water)

Notes Losses to follow-up after baseline evaluation PFMT 6/46; control 6/46 (total 13%)
Losses to follow-up by 6-8 weeks’ postpartum: PFMT 11/46; control 13/46 (total 26.
1%)

Funding: Research Fund of the University of Istanbul.
Conflicts of interest: none declared.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk “Randomly allocated to a PFMT group or to control

bias)

group using envelopes.”

Allocation concealment (selection bias)

Unclear risk “Randomly allocated to a PFMT group or to control
group using envelopes.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported. Unclear if pad test or
PFM strength blinded
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Dinc 2009  (Continued)

Incomplete outcome data (attrition bias)
All outcomes

High risk 26.1% dropout; differential loss (PFMT 23.9%; control
28.3%); reasons provided, but not for each group; no
mention of imputation for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results

Other bias Low risk No other sources of bias noted.

Dokmeci 2008

Methods 2-arm (parallel groups) RCT.

Participants 40 women recruited from antenatal outpatient clinic.
Inclusion: nulliparous pregnant women.
Exclusion: not reported.
Age, mean (SD), years: not reported.
Parity: nulliparous.
Delivery: not reported.
BMI: not reported.
Incontinence at recruitment: not reported.
Setting: antenatal outpatient clinic, Ankara Medical Faculty, Turkey

Interventions PFMT (n = 20): unspecified, no information of PEMT programme provided.
Control (n = 20): unspecified.
Note: assumed, but not stated that the 40 participants were randomly allocated into 2
groups of 20

Outcomes Visits at weeks 12, 22 and 32 of gestation and week 6 postpartum
Primary endpoint: not reported.
Primary outcome: not reported.
Outcomes: lower urinary tract symptoms, sexual function and quality of life (UDI-
6, I1Q-7, PISQ-12), PFM activity (electromyographic biofeedback), valsalva-urethral
rotation angle measured using perineal ultrasound

Notes Losses to follow-up: PEMT 9/20; control 7/20 (total 40%).
Funding: not reported.
Conflicts of interest: none declared.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk “Randomised.”

bias)

Allocation concealment (selection bias) Unclear risk “Randomised.”
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Dokmeci 2008 (Continued)

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UT self-report outcomes because

bias)

All outcomes

they were participant reported. Un clear if ultrasound
and electromyographic biofeedback blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk 40% dropout; similar between groups; no reasons; no
mention of imputation for missing data

Selective reporting (reporting bias)

High risk Difficult to assess. Report some of the outcome measures
in results, but unclear if all are reported

Other bias

Unclear risk This was reported in a conference abstract with lim-
ited information about study methods, and did not con-
tribute any data to the forest plots

Dumoulin 2004

Methods

3-arm (parallel groups) RCT.

Participants

64 postnatal women with persistent stress Ul symptoms (and urodynamic stress UI) >
3 months after last delivery

Inclusion: aged < 45 years, premenopausal, symptoms of UI once per week > 3 months
after last delivery, willing to participate in trial

Exclusion: UI before pregnancy, previous surgery for stress UI, neurological or psy-
chiatric disease, major medical conditions, taking medication that would interfere with
evaluation or treatment, current pregnancy, inability to understand French or English
instructions, moderate-to-severe pelvic organ prolapse (POP-Q stage > II), postvoid
residual > 50 mL, < 5 g leakage on stress test (250 mL bladder volume and 20 min
pad test with 10 jumping jacks substituted for standard jumping exercises), detrusor
overactivity on urodynamics

Age, median (IQR), years: PEMT (1) 37 (34 to 29); PEMT (2) 36 (23 to 39); control
36 (34 to 38)

Parity, median (IQR): PFMT 2 (2 to 2); PEMT (2) 2 (2 to 3); control 2 (1 to 3)
Delivery: not reported.

BMI, median (IQR): PEMT 22 (20 to 24); PEMT (2) 24 (23 to 26); control 24 (22 to
26)

Incontinence at recruitment: all (refer to exclusion criteria).

Setting: single-centre, obstetrics clinic, Sainte-Justine Hospital, Canada

Interventions

PFMT 1 (n = 23): as part of multimodal PF rehabilitation and transverse abdominis
muscle contraction

PFMT 2 (n = 21): as part of multimodal PF rehabilitation programme taught by phys-
iotherapist. In addition to home PEMT this group had 15 min of electrical stimulation
and 25 min of PEMT with electromyographic feedback weekly for 8 weeks

Control (n = 20): relaxation massage of back and extremities by physiotherapist, asked
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Dumoulin 2004 (Continued)

not to exercise PFM at home. Same number of contacts with health professional as
PFMT group. Offered treatment at end of study
Note: combined PEMT groups as the intervention group for comparison with control

group

Outcomes Measured 9 weeks after intervention began.

Primary endpoint: 9 weeks.

Primary outcome: modified 20 min pad test with standardised bladder volume.

Secondary outcomes: perceived burden of incontinence (visual analogue scale), UD],

11Q, PFM dynamometry

Notes Losses to follow-up at 9 weeks: PEMT 1/44; control 1/20 (total 3%)
Funding: Canadian Institutes of Health Research and Laborie Medical Technologies

Inc through a Canadian Institutes of Health Research-Industry grant. C Dumoulin was

supported by studentships from the Canadian Institutes of Health Research and from
the Fonds de la Recherche en Santé du Quebec
Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

“Stratified randomisation was performed using a bal-
anced block randomisation schedule generated from a
table of random numbers.”

Allocation concealment (selection bias) Low risk

“A research investigator who was not involved in any
intervention or outcome assessment informed all par-
ticipants of their group allocation, which was pre-estab-
lished by the randomisation schedule.”

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of UT self-report outcomes because
they were participant reported. “The participants were
asked not to disclose their group allocation to the eval-
uators.” Blinded pad test assessment. “A nurse-assessor
who was unaware of the treatment allocation of the par-
ticipant administered the test.”

Incomplete outcome data (attrition bias)  Low risk
All outcomes

3% dropout; similar between groups; different reasons
(2 women); no mention of imputation for missing data

Selective reporting (reporting bias) Low risk

Outcome measures described in methods were reported
in results
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Dumoulin 2004 (Continued)

Other bias Low risk No other sources of bias noted.

Ewings 2005

Methods 2-arm (parallel groups) RCT.

Participants 234 women recruited from postnatal wards.
Inclusion: women who delivered in a 19-week period from November 2001 to March
2002, scored > 9 on the SIFCRAT or already experiencing incontinence, or both.
Exclusion: stillbirth, baby at high risk (e.g. very low birthweight), mother aged < 16
years, insufficient comprehension to complete study documentation, mother or midwife
requesting treatment from physiotherapist for incontinence
Age: PEMT 48% aged 20-29 years; control 45% aged 20-29 years.
Parity: primiparous, PEMT 39%; control 36%.
Delivery: not reported.
BMI: > 26, PEMT 35%; control 39%.
Incontinence at recruitment: PEFMT 65%; control 62%.
Setting: single centre, Taunton and Somerset Hospital, UK.

Interventions PFMT (n = 117): taught 1-to-1 with physiotherapist in hospital, with invitation to
attend PFMT group at 2 and 4 months after delivery. No details of PEMT programme
given
Control (n = 117): usual postnatal care including verbal promotion of postnatal PEMT
and leaflet explaining how to do PEMT

Outcomes Measured at 6 months’ postpartum.
Primary endpoint: 6 months’ postpartum.
Primary outcome: some or no problem with stress Ul (dichotomised response from
single question from BFLUTS)

Notes Losses to follow-up at 6 months: PEMT 27/117; control 17/117 (total 18.8%)
Funding: National Health Service (South West) R&D Project Grant Scheme
Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “Serially numbered opaque envelopes containing codes

bias) produced from computer generated pseudo-random
numbers.”

Allocation concealment (selection bias) Low risk “Serially numbered opaque envelopes containing codes

produced from computer generated pseudo-random
numbers.”
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Ewings 2005  (Continued)

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UT self-report outcomes because

bias)

All outcomes

they were participant reported

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 18.8% dropout; differential loss (PEMT 23.1%; con-
trol 14.5%); no reasons; no mention of imputation for
missing data

Selective reporting (reporting bias)

Low risk Outcome measures described in methods were reported
in results

Other bias

Low risk No other sources of bias noted.

Fritel 2015

Methods

2-arm (parallel groups) RCT.

Participants

282 nulliparous, pregnant women, 20-28 weeks’ gestation.

Inclusion: nulliparous, aged > 18 years, covered by health insurance, able to read French,
carrying an uncomplicated singleton pregnancy, and with or without UI (including UI
before pregnancy)

Exclusion: previous delivery or abortion after 22 weeks’ gestation, high-risk pregnancy,
any condition contraindicating further long-distance travel, or previous PFMT < 6
months prior

Age, mean (SD), years: PEMT 29.4 (5.1); control 29.4 (5.1).

Parity: nulliparous.

Delivery: PEMT 52.6% vaginal, 21.2% instrumental, 26.2% caesarean section; control
52.9% vaginal, 25.7% instrumental, 21.3% caesarean section

BMI, mean (SD): PEMT 22.3 (4.4); control 22.6 (3.6)

Incontinence at recruitment: PFMT 32.9%; control 37.3%.

Setting: 5 university teaching hospitals (Nimes, Poissy-Saint-Germain, Clermont-Fer-
rand, Clamart and Saint-Denis-de-la-Réunion), France

Interventions

PFMT (n = 140): 1-to-1 sessions, 20-30 min once per week, between 6th and 8th
month of pregnancy (total of 8). An evaluation of PFM contraction was performed at
each session through vaginal examination. PFMT supervised by 37 different therapists
(physiotherapists and midwives who received an initial training course given by a phys-
iotherapist specialising in PFM training), chosen by the woman from the list drawn up
in each centre. Women were encouraged to perform daily PFM exercises at home. No
specific instructions provided on the number or intensity of the contractions. However,
note that abstract (Fritel and colleagues 2013) states women were given written infor-
mation about Ul and how to perform a series of 10 to 20 PFM contractions daily

Control (n = 142): written information on pelvic floor anatomy and PFM contraction
exercises, at the time of inclusion. These instructions were also given to the PEMT group
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Outcomes Measured at baseline (inclusion visit, 20-28 weeks’ gestation), end of pregnancy, and 2
and 12 months’ postpartum
Primary endpoint: 12 months’ postpartum.
Primary outcome: self-reported Ul severity measured with ICIQ-SE.
Secondary outcomes: pelvic floor symptoms (Baessler Female Pelvic Floor Question-
naire, includes bladder, bowel, prolapse, sexual function scores), quality of life (Contilife,
EuroQoL-5D), clinical assessment of UI (24-hour pad test at 2 months™ postpartum),
PFM strength (Laycock PFM digital palpation at 2 months’ postpartum), questionnaire
regarding frequency and duration of PFM contractions (end of pregnancy, 2 and 12
months’ postpartum)

Notes Losses to follow-up at 12 months” postpartum: PEMT 47/140; control 45/142 (total
33%)
Funding: French Ministry of Health.
Conflicts of interest: none declared.

Riske of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “Women were randomly assigned to a group ata 1:1 ra-

bias)

tio. Stratification was performed according to the centre.
The randomised list was generated using the Proc Plan
from SAS (block of six). The block sizes were blinded
for research and health professionals (information not

»

divulged in the study protocol)

Allocation concealment (selection bias)

Low risk “The random allocation sequence was secured in se-
quentially numbered sealed envelopes not accessible to
the obstetrician.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported. Blinded assessment of

POP-Q, PFM strength and pad test

Incomplete outcome data (attrition bias)
All outcomes

High risk 33% dropout; similar between groups; no reasons; no
mention of imputation for missing data (have done a
non-completers analysis)

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.
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Frost 2014

Methods 2-arm (parallel groups) RCT (with unclear randomisation methods and no mention of
blinding)
Participants 128 pregnant women.
Inclusion: primiparous, vaginal delivery, > 18 years of age.
Exclusion: not reported.
Age: not reported.
Parity: primiparous.
Delivery: vaginal, not reported per group.
BMI: not reported.
Incontinence prior to current pregnancy: not reported.
Setting: Queen’s Medical Center, Honolulu, Hawaii.
Interventions PFMT (n = 64): standard postpartum discharge instructions plus written and verbal
instructions for PEMT. No details of PEMT programme given
Control (n = 64): standard postpartum discharge instructions which likely included
education about PFMT
Outcomes Measured at baseline (presumably antenatal) and 6-8 weeks’ postpartum (by telephone)
Primary endpoint: presumably 6-8 weeks' postpartum.
Primary outcome: not reported.
Outcomes: Ul, urogenital distress, quality of life.
Notes Losses to follow-up at 6-8 weeks’ postpartum: PEMT 33/64; control 23/64 (total 44%)
Funding: not reported.
Conflicts of interest: not reported.
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

“Randomized clinical trial.”

Allocation concealment (selection bias)

Unclear risk

“Randomized clinical trial.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report out-
bias) comes because they were participant re-
All outcomes ported

Incomplete outcome data (attrition bias)  High risk 40% dropout; differential loss with nearly

All outcomes

one-third more from control group; no rea-
sons; no mention of imputation for miss-
ing data
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Selective reporting (reporting bias)

High risk Difficult to assess. No data reported, so
failed to present a key outcome that would
have been expected to have been reported.
Some data also not reported (currently be-
ing analysed); “The remaining data which
was collected is in the process of being anal-
ysed and may or may not have a significant
impact on results.”

Other bias

Unclear risk Reported in a conference abstract with lim-
ited information about study methods and
did not contribute data to the forest plots

Frumenzio 2012

Methods 2-arm (parallel groups) RCT.
Participants 100 pregnant women.
Inclusion: 38-42 weeks’ gestation.
Exclusion: not reported.
Age, mean (SD), years: total 32.6 (5).
Parity: not reported.
Delivery: not reported.
BMI: not reported.
Incontinence prior to pregnancy: UL: PFMT 16%; control 10% (note, unclear how
many women were incontinent at recruitment)
Setting: urology clinic, University Hospital, Perugia, Italy.

Interventions PFMT (n = 50): 8-week programme, included 2 weekly sessions where Kegel exercises
were taught (repeated daily at home for 20 min), and stretching exercises designed to
correct agonist and antagonist muscle involvement
Control (n = 50): no pelvic or perineal rehabilitation. No other information provided

Outcomes Measured at baseline (38-42 weeks’ gestation), 3 and 6 months’ postpartum
Primary endpoint: not reported.

Primary outcome: not reported.
Outcomes: number with Ul, daily pad tests, stress tests, participant satisfaction (visual
analogue scale)

Notes Losses to follow-up at 6 months. postpartum: PEMT 2/50; control 5/48 (total 7%)
Funding: not reported.

Conflicts of interest: not reported.
Risk of bias
Bias Authors’ judgement Support for judgement
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Random sequence generation (selection Unclear risk

bias)

“Randomised study.”

Allocation concealment (selection bias) Unclear risk

“Randomised study.”

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of Ul self-report outcomes because
they were participant reported. Unclear if stress test was

blinded

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

7% dropout; differential loss (PFMT 4%; control 10%)
; no reasons; no mention of imputation for missing data

Selective reporting (reporting bias) High risk Did not report outcomes for number of daily pads or
stress tests
Other bias Unclear risk Reported in a conference abstract with limited informa-
tion about study methods
Gaier 2010
Methods 2-arm (parallel groups) RCT, open-label.
Participants 127 healthy nulliparous women.

Inclusion: nulliparous women.

Exclusion: history of genitourinary or neuromuscular pathology, previous pregnancy

and previous PFMT with a physiotherapist < 6 months before pregnancy
Age, mean (SD), years: PEMT 25.68 (4.22); control 26.79 (3.72).

Parity: 100% nulliparous.

Delivery: episiotomy PFMT 3%; control 9.5%.
BMI, mean (SD): PFMT 22.19 (1.19); control 21.63 (1.64).

Incontinence at recruitment: none.

Setting: 2 outpatient physiotherapy clinics in a primary care setting, Italy

Interventions PFMT (n = 65): 12-week PEMT programme during pregnancy, supervised by a phys-

iotherapist and a midwife

Control (n = 62): routine care and PFMT customary instruction at intake visit

Outcomes Measured at baseline, 12 weeks’

postpartum, 6 months’” postpartum

Primary endpoint: not reported.

Primary outcomes: occurrence of traumatic tears and use of episiotomy.

Secondary outcomes: PFM strength, PFM dysfunction (UI, FI and pelvic pain).
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Gaier 2010  (Continued)

Notes Dropouts after 1st assessment: PEMT 5/65; control 7/62 (total 9.4%). Unclear if any
further dropouts following this time-point
Funding: not reported.
Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Open-label randomised clinical trial.”

Allocation concealment (selection bias)

Unclear risk “Open-label randomised clinical trial.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Measure of Ul and FI not reported. Presum-

bias) ably self-reported as no indication of objec-

All outcomes tive measure such as cough test

Incomplete outcome data (attrition bias)  Low risk 9.4% dropout; similar between groups; rea-

All outcomes sons provided, but not for each group; no
mention of imputation for missing data

Selective reporting (reporting bias) High risk Did not report outcomes relating to FI and

pelvic pain.

Other bias Unclear risk Reported in a conference abstract with lim-
ited information about study methods and
few data

Glazener 2001
Methods 2-arm (parallel groups) RCT.
Participants 747 women with symptoms of Ul at 3 months’ postpartum.

Inclusion: women with any Ul in the preceding month.

Exclusion: stillbirth, neonatal death.

Age, mean (SD), years: PFMT 30 (5); control 29 (5).

Parity: primiparous, PEMT 36%; control 37%.

Delivery: PFMT 78.3% vaginal, 13.7% assisted, 8% caesarean; control 78.6% vaginal,
13.8% assisted, 7.6% caesarean

BMI: not reported.

Incontinence at recruitment: all.

Setting: 3 centres (Dunedin, Aberdeen, Birmingham) in 2 countries (New Zealand and

UK)
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Glazener 2001  (Continued)

Interventions

PFMT (n = 371): home visit from nurse, health visitor or continence advisor at 5, 7
and 9 months for instruction and supervision of PEMT. Also education on PF anatomy.
Frequency and urgency strategies were added at 2nd or 3rd visits if appropriate. Referral
to primary care physician for women whose symptoms were not typical of stress, urgency
or mixed UI, or had evidence of UTT

Control (n = 376): usual postnatal care that may have included advice on PFMT.

Outcomes

Measured at 12 months’ postpartum and 6 years after index delivery

Primary endpoint: 12 months’ postpartum.

Primary outcome: self-reported UL

Secondary outcomes: severity of incontinence (visual analogue scale), FI, use and fre-
quency of PEMT, use of pads, general well-being, Hospital Anxiety and Depression scale

Notes

Losses to follow-up at 12 months: PEMT 92/371; control 131/376 (total 29.9%)
Losses to follow-up at 6 years: PEMT 108/371; control 123/376 (total 30.9%)
Funding: Wellbeing (grant sponsored by GlaxoWellcome) and Health Research Council
of New Zealand

Conflicts of interest: none declared.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Randomisation was achieved with remote access to a
computer programme in Dunedin. It registered each
woman before presenting the allocation by using strati-
fication by parity (four versus fewer), method of delivery
(caesarean versus other) and frequency of incontinence

»

(at least once per week versus less)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible. “Intervention could not be performed
(performance bias) blind.”

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported. “Collection of outcome
data were by anonymised questionnaire which was iden-
tified by a study number and which could not be related
back to trial allocation at time of data entry.”

Incomplete outcome data (attrition bias)
All outcomes

High risk 29.9% dropout; differential loss (PFMT 24.8%; con-
trol 34.8%; “differential loss to follow up confined to
participants in one centre [Birmingham]”); few reasons
provided (“women who did not respond at follow up
were more likely to have had severe incontinence at base-
line”); the impact of differential loss to follow-up was
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explored with analyses stratified by centre

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported

in results

Other bias Low risk No other sources of bias noted.

Gorbea 2004

Methods 2-arm (parallel groups) RCT.

Participants 75 pregnant nulliparous women.
Inclusion: aged 15-35 years without stress UI at 20 weeks’ gestation.
Exclusion: multiple pregnancy, > 2 caesarean births, oligohydramnios or polyhydram-
nios, cervical incompetence, maternal-fetal iso-immunisation, severe pregnancy-induced
hypertension, chronic degenerative conditions affecting pelvic floor function such as
diabetes mellitus and multiple sclerosis
Age, mean (SD), years: PEMT 26 (6); 24 (7).
Parity, mean (SD): PEMT 1.4 (0.8); control 1.4 (0.7).
Delivery: PEMT 42.1% vaginal, 57.9% caesarean; control 64.7% vaginal, 35.3% cae-
sarean
Weight at 35 weeks’ gestation, mean (SD), kg: PEMT 66 (7); control 66 (13).
Incontinence at recruitment: none (see inclusion criteria).
Setting: single-centre, Mexico.

Interventions PFMT (n = 38): taught by physiotherapist. 8 x 1-hour visits over 8 weeks, then weekly
telephone calls. Also received information about anatomy and physiology of lower urinary
tract, and biofeedback from surface electromyography electrodes (either side of anus) at
clinic visits
Control (n = 34): requested not to perform PEMT during pregnancy or postpartum

Outcomes Measured at 28 and 35 weeks’ gestation, and 6 weeks’ postpartum
Primary endpoint: 6 weeks’ postpartum.

Primary outcome: self-reported UL
Secondary outcomes: frequency and severity of UI, cough test, PFM activity (elec-
tromyography)

Notes Losses to follow-up: 3/75 (total 4%); data not available by group
Funding: not reported.

Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Participants names in sealed envelopes and assigned ran-

bias) dom numbers to divide them into 2 groups randomly
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Allocation concealment (selection bias) Low risk

The sealed envelopes were held by the secretary who did
not have any relationship to the study: she opened them
and assigned the women to each group

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of Ul self-report outcomes because
they were participant reported. Unclear if cough testand
electromyography were blinded

Incomplete outcome data (attrition bias)  Low risk
All outcomes

4% dropout; unclear if similar between groups; no rea-
sons provided; no mention of imputation for missing
data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Unclear risk Significant difference between groups with respect to
weight gain during pregnancy (greater in the PFMT
group) and self-reported Ul at 28 weeks’ gestation (more
prevalent in the PEMT group)
Hilde 2013
Methods 2-arm (parallel groups) RCT.
Participants 175 singleton primiparous women.

Inclusion: singleton primiparous women who delivered vaginally after 32 weeks’ gesta-

tion and able to speak and understand Scandinavian languages. Instrumental deliveries

was noted as an inclusion in a secondary report (Bg and colleagues 2015; see Hilde 2013)

Exclusion: prior abortion or stillbirth after gestational week 16; serious illness to mother

or neonate; or perineal tearing graded as 3b, 3c or 4. Caesarean section noted as an

exclusion criterion in secondary reports (Bg and colleagues 2013; Bg and colleagues
2015; see Hilde 2013), as were intrauterine fetal deaths/stillbirths (Be and colleagues

2015; see Hilde 2013).

Age, mean (SD), years: PEMT 29.5 (4.3); control 30.1 (4.0).

Parity: primiparous.

Delivery: all vaginal; 20% instrumental in total.

BMI, mean (SD): PEMT 26.0 (4.1); control 25.3 (3.9).
Incontinence at recruitment: Ul PEFMT 39.1%; control 50%.
Setting: Akershus University Hospital, Norway.

Interventions PFMT (n = 87): supervised exercise class (once per week) led by an experienced physio-
therapist, that included progressive PEMT programme (Be 1990; Morkved 1997), 16
weeks' duration. Women received individual instructions in how to perform a correct
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PFM contraction (including vaginal palpation and feedback). Also asked to perform
daily PFEMT at home (3 sets of 8-12 contractions close to maximal contraction). All
women were provided customary written information on discharge from postnatal ward
and an exercise diary

Control (n = 88): individual instructions in how to perform a correct PFM contraction
(including vaginal palpation and feedback) and a written leaflet containing information
about PFMT and encouragement to perform these regularly. No further intervention

provided

Outcomes

Measured at 6 weeks’ postpartum (baseline), and 6 months’ postpartum

Primary endpoint: 6 months’ postpartum.

Primary outcome: self-reported UL

Secondary outcomes: positive pad test (2 g); vaginal resting pressure, PEM strength
and endurance (manometry). Stage of pelvic organ prolapse, bladder neck position and
symptoms of pelvic organ prolapse (ICIQ-vag) were outcomes included the secondary
analysis (Be and colleagues 2015; see Hilde 2013).

Notes

Losses to follow-up at 6 months” postpartum: PFMT 12/87; control 3/88 (total 8.6%)
Funding: Research Council of Norway.
Conflicts of interest: none declared.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “The participants were stratified on major levator ani
muscle defects being present or not at the very end of
the baseline assessment and thereafter randomised into
two groups (training or control) in blocks of 10. The
randomisation sequence was computer-generated and
concealed.”

Allocation concealment (selection bias)

Low risk “Allocation of participants was administered outside the
clinical room by a project midwife keeping the outcome
assessors blinded for group allocation.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UI self-report outcomes be-

bias)

All outcomes

cause they were participant reported. All other outcomes

blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk 8.6% dropout; differential loss (PFMT 13.8%; control
3.4%); no reasons; imputation for missing data (miss-
ing values for continuous data were imputed by using
the baseline value plus added change observed in the
corresponding control group. For self-reported UL, last
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observation carried forward was used)

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.

Hughes 2001

Methods 2-arm (parallel groups) RCT.
Participants 1169 pregnant nulliparous women.
Inclusion: pregnant nulliparous women at 20 weeks’ gestation.
Exclusion: diabetes, neurological conditions, previous bladder surgery or investigations
Age, median (IQR), years: PEMT 28 (24-31); control 28 years (25-31).
Parity: all nulliparous.
Delivery: PEMT 52.5% vaginal, 26.9% instrumental, 20.6% caesarean; control 54.8%
vaginal, 23.5% instrumental, 21.7% caesarean
BMI, median (IQR): PFMT 23.2 (21.2-26.3); control 23.5 (21.6-25.7)
Incontinence prior to pregnancy: PEMT 1.5%; control 1.4%.
Incontinence by 20 weeks: PEMT 22%; control 30%.
Setting: single centre, UK.

Interventions PFMT (n = 586): 1 individual appointment with a physiotherapist that included tuition
in use of perineometer, information on anatomy/physiology, and vaginal palpation of
voluntary PFM contraction, and 1 PFMT group session (maximum 6 women) with
senior obstetric physiotherapist between 22 and 25 weeks. Written instructions for an-
tenatal and postnatal daily home PEMT. No details of PFMT programme given
Control (n = 583): routine community antenatal care, including usual information
about PEMT

Outcomes Measured at 6 weeks, and 3 and 6 months’ postpartum.

Primary endpoint: 6 months’ postpartum.
Primary outcome: not reported.
Outcomes: BELUTS, additional questions about bowel function.

Notes Losses to follow-up at 6 weeks’ postpartum: PEMT 238/586; control 217/583 (total 38.
9%)
Losses to follow-up at 3 months’ postpartum: PEMT 178/586; control 139/583 (total
27.2%)
Losses to follow-up at 6 months’ postpartum: PEMT 203/586; control 189/583 (total
33.5%)
Funding: not reported.
Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection Low risk “Randomised using computer generated numbers.”
bias)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UT self-report outcomes because

bias)

All outcomes

they were participant reported. Not reported if peri-
neometry was blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk 33.5% dropout; similar between groups; no reasons; no
mention of imputation for missing data

Selective reporting (reporting bias)

Low risk Outcome measures described in methods were reported
in results, and additional data were supplied by authors,
from a thesis (as trial was reported as an abstract)

Other bias

Unclear risk Reported in a conference abstract with limited informa-
tion about study methods

Kim 2012

Methods

2-arm, parallel groups RCT.

Participants

20 women with UI symptoms, < 6 weeks’ postpartum.

Inclusion: UI after childbirth, as diagnosed by an urogynaecologist, < 6 weeks after
normal vaginal delivery

Exclusion: genitourinary disease or infection, treatment administered for UI, obstetrical
operation history

Age, mean (SD), years: PEMT 31.4 (2.8); control 32.0 (2.6).

Parity, mean (SD), number: PFMT 1.4 (0.5); control 1.6 (0.5).

Delivery: normal vaginal.

BMI, mean (SD): PEMT 23.6 (1.8); control 24.6 (1.8).

Incontinence at recruitment: all.

Setting: Dong-gu, Daejeon, Republic of Korea.

Interventions

PFMT (n = 10): utilising trunk stabilisation (Koumantakis 2005), as part of a group
session (3 times per week, 60 min) led by a specialist physiotherapist, over 8 weeks (23
in total). At the 1st session, the physiotherapist provided participants in both groups
with information on basic anatomy and PFM function to facilitate a voluntary PFM
contraction. Perineometry used to assist awareness and control of PFM contractions
(but unclear if this was part of every session). Participants were instructed to perform
the PFMT programme daily at home, and were provided with a home exercise training
booklet and an exercise diary

Control (n = 10): women received the same information and demonstration session as
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described above for those in the supervised group sessions. They then followed the same
PFMT programme, performing the same daily home exercises by themselves for an 8-
week period without physiotherapist supervision

Outcomes Measured at baseline (< 6 weeks” postpartum) and at 8 weeks™ post-treatment
Primary endpoint: 8 weeks post-treatment.
Primary outcome: BFLUTS - quality of life domain.
Secondary outcomes: BFLUTS - urinary symptoms domain; PFM strength (blinded
perineometry, maximal vaginal squeeze pressure and holding time, mean of 3 trials)
Notes Losses to follow-up at 8 weeks postpartum: PEMT 1/10; control 1/10 (total 10%). These
2 participants were excluded from the data analysis due to “irregular participation in
intervention sessions.”
Funding: no specific grants received from any funding agency
Conflicts of interest: not reported.
Riske of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection High risk “An envelope with two cards was provided to each sub-

bias)

ject, and on each occasion, they simply drew out just one
card without looking at the other.”

Allocation concealment (selection bias)

High risk “An envelope with two cards was provided to each sub-
ject, and on each occasion, they simply drew out just one
card without looking at the other.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported. Perineometry was blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk 10% dropout; similar between groups (numbers and rea-
sons); no mention of imputation for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.
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Methods 2-arm (parallel groups) RCT.

Participants 300 nulliparous women at 16-24 weeks gestation.
Inclusion: nulliparous women at 16-24 weeks’ gestation.
Exclusion: multiparity, multiple gestations, severe pregnancy complications, high risk
for preterm labour, pain during PEMT, women with diseases that could interfere with
participation or women who would be unavailable for follow-up. Women who performed
PEMT before entry to the trial were also excluded
Age, mean, years: PFMT 32; control 31.
Parity: all nulliparous.
Delivery: PEMT 68% vaginal and of these 6% were instrumental, 32% caesarean;
control 71% vaginal and of these 7% were instrumental, 29% caesarean
BMI prior to pregnancy, mean (SD): PEMT 21.78 (4.10); control 22.18 (3.38).
Incontinence at recruitment: PEMT 27%; control 30%.
Setting: obstetrics clinic at a university hospital, single centre, China

Interventions PFMT (n = 150): group training (once per week, 45 min, approximately 10 women
per group) with a physiotherapist for 12 weeks. Women individually instructed by a
physiotherapist about pelvic floor anatomy and how to contract the PEM correctly before
exercise. PEMT twice daily at home with exercise diaries to monitor compliance
Control (n = 150): received regular antenatal care and the customary written postpartum
instructions that did not include PFMT from the hospital

QOutcomes Measured at baseline (16-24 weeks’ gestation), 36 weeks’ gestation, and 3 days’, 6 weeks’
and 6 months’ postpartum
Primary outcome: self-reported UI (unclear which of the questionnaires were used to
derive these data)
Secondary outcomes: IIQ-7, UDI-6, questions about frequency of urination (daily)
and UI

Notes Losses to follow-up: none.
Funding: Medical Research Project, Chang Gung Memorial Hospital, Taiwan
Conflicts of interest: none declared.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk “Randomly allocated.”

bias)

Allocation concealment (selection bias) Unclear risk “Randomisation was achieved by selection of sealed en-

velopes, which were opened at entry.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Not feasible.
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Blinding of outcome assessment (detection
bias)

All outcomes

High risk Unblinded reporting of Ul self-report outcomes because
they were participant reported (in an interview setting)

Incomplete outcome data (attrition bias) ~ Low risk Data available for all 300 participants randomised.
All outcomes
Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.
Kocaoz 2013
Methods 2-arm (parallel groups), quasi-randomised (alternation) trial
Participants 136 pregnant, continent women.
Inclusion: able to attend pregnancy outpatient visits regularly, 14-20 weeks' gestation
during 1st attendance, aged 20-35 years, completed at least elementary school, no Ul
complaints or UTT, BMI < 40, and no chronic disease (such as asthma) or genitourinary
pathology (such as pelvic organ prolapse) requiring treatment
Exclusion: not reported.
Age, mean (SD), years: PEMT 26.3 (4.8); control 25.7 (4.4).
Parity: not reported.
Delivery: not reported.
BMI prior to pregnancy: < 20, 16.7%; 20-24.9: 52.9%; 25-29.9, 22.6%; 30-39, 7.
8%.
Incontinence at recruitment: none. Based on negative 1-hour pad test, urinary diary
and self-report
Setting: antenatal outpatient clinics of a women’s maternity training and research hospital
in Ankara, Turkey
Interventions PFMT (n = 68): home exercise programme during pregnancy and postpartum, 3 sets
of 10 exercises, 3 times per day. Women received education about functions of the PFM
and PFMT, including the effect of pregnancy and vaginal delivery on incontinence, were
taught the PFM exercises, and asked to observe the inward contraction of the perineum
during contractions (frequency uncertain). Women completed an exercise diary, were
phoned once per month to encourage adherence, and exercise compliance was checked
at every hospital visit (9-10 visits on average)
Control (n = 68): not instructed to do PEMT. Once data collection complete, controls
received PEMT and a brochure during the 12th week home visit
QOutcomes Measured at baseline (unclear but possibly at 14-20 weeks’ gestation), 28 weeks’ gestation,

32 weeks’ gestation, 12 weeks” postpartum
Primary endpoint: 12 weeks postpartum.
Primary outcome: 1-hour pad test.
Secondary outcome: urinary diary.
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Notes Losses to follow-up at 14-20 weeks’ gestation: PEMT 12/68; control 8/68 (total 14.7%)
Losses to follow-up at 28 weeks gestation: PEMT 16/68; control 14/68 (total 22.1%)
Losses to follow-up at 32 weeks gestation: PEMT 16/68; control 18/68 (total 25%)
Losses to follow-up at 12 weeks' postpartum: PFMT 16/68; control 18/68 (total 25%)
Funding: not reported.
Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection High risk “The pregnant women who were examined

bias) on odd days and even days were assigned to
the intervention group and control group,
respectively.”

Allocation concealment (selection bias) High risk “The pregnant women who were examined
on odd days and even days were assigned to
the intervention group and control group,
respectively.”

Blinding of participants and personnel High risk “The women were not informed as to

(performance bias) which group they were in. The investiga-

All outcomes tors were not blinded.”

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report out-

bias) comes because they were participant re-

All outcomes ported (urinary diary). Pad test not blinded

Incomplete outcome data (attrition bias)  High risk 25% dropout; similar between groups

All outcomes (numbers and reasons); no mention of im-
putation for missing data

Selective reporting (reporting bias) High risk Study did not report the primary outcome
of the review (i.e. self-reported UI). Other
outcome measures described in methods
were reported in results

Other bias Low risk No other sources of bias noted.

Kou 2013
Methods 2-arm (parallel groups) RCT.
Participants 150 women, 6 weeks” postpartum.

Inclusion: women 6 weeks’ postpartum, full-term pregnancy, free of lochia with good

healing following caesarean section or episiotomy

Exclusion: pace-maker.
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Age, years: 23-35.

Parity: not reported.

Delivery: not reported.

BMI: not reported.

Incontinence at recruitment: not reported, but women not recruited because of Ul
Setting: People’s Hospital of Kenli County, China.

Interventions PFMT (n = 80): combined with biofeedback. Biofeedback was used twice per week
and PFMT (Kegel exercises) were undertaken 2-3 times per day for 20-30 min or 150-
200 contractions (3 sec hold then relax), performed until women were 12 months’
postpartum. Not specified if a correct PEM contraction was confirmed, who supervised
the programme, or the number and type of contacts with health professional(s)
Control (n = 70): standard postpartum information.

Outcomes Measured at baseline (6 weeks’ postpartum), and 3, 6 and 12 months” postpartum
Primary endpoint: 12 months’ postpartum.
Primary outcome: self-reported UL
Other outcomes: PFM tension and intensity (cm of water), PFM contraction time (sec)
, POP-Q

Notes Losses to follow-up not reported.
Funding: not reported in translation.
Conflicts of interest: not reported in translation.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk “Randomized into two groups.”

bias)

Allocation concealment (selection bias) Unclear risk “Randomized into two groups.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Not possible for outcome (number with UI) but unclear

bias)

All outcomes

if self-report. Not reported if PFM tension and intensity,
contraction time and POP-Q blinded

Incomplete outcome data (attrition bias) ~ Unclear risk Data not reported.

All outcomes

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 87
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kou 2013  (Continued)

Other bias

Unclear risk Information from this study was obtained from a Chi-
nese publication and it is possible some information was
lost in translation

Liu 2011

Methods

2-arm (parallel groups) RCT.

Participants

192 primiparous postpartum women.

Inclusion: primiparous, cephalic presentation of baby, natural vaginal delivery at full
term

Exclusion: multiparous women, multiple births, genitourinary surgery prior to or dur-
ing pregnancy, oversized newborn, neuromuscular disease, caesarean section or vaginal
surgery

Age, mean (SD), years: PEMT 26.2 (4.1); control 26.4 (4.5).

Parity: primiparous.

Delivery: all spontaneous vaginal.

BMI: not reported.

Incontinence at recruitment: not reported.

Setting: Yeyang Maternity and Child Health Care, China.

Interventions

PFMT (n = 106): 2-3 times per day, 15-30 min each set, started after birth and continued
for > 10 weeks. Exercises taught by experienced midwives who also supervised the
programme (number and type of contacts/visits unclear). Not specified if a correct PEM
contraction was confirmed

Control (n = 86): standard postpartum information. Unclear if this included PEMT

Outcomes

Measured at 3, 6 and 12 months’ postpartum.

Primary endpoint: 12 months’ postpartum.

Primary outcome: “Urinary condition score.”

Other outcomes: PFM tension and intensity (Oxford score), pad test.

Notes

Losses to follow-up not reported. If 1:1 randomisation, differential noted in numbers in
intervention compared to control group (approximately 20%)

Funding: not reported in translation.

Conflicts of interest: not reported in translation.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Randomised into two groups.”

Allocation concealment (selection bias)

Unclear risk “Randomised into two groups.”
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Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Not possible for outcome (number with UI) but unclear

bias)

All outcomes

if self-report. Not reported if pad test, and PFM tension
and intensity blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Data not reported.

Selective reporting (reporting bias)

Low risk Outcome measures described in methods were reported

in results

Other bias

Unclear risk Information from this study was obtained from a Chi-
nese publication and it is possible some information was
lost in translation. This study did not contribute any
data to the forest plots but did provide information on
symptom severity

Meyer 2001

Methods

2-arm (parallel groups) RCT.

Participants

107 pregnant nulliparous women (unclear if this was number recruited or number anal-
ysed)

Inclusion: pregnant nulliparous women at 12-39 weeks gestation at enrolment
Exclusion: pregnancy complications (twin gestation, diabetes, preterm labour, haemor-
rhage from low-lying placenta), women beginning labour, history of UTIs

Age, mean (SD), years: 29 (4). Not reported by group.

Parity: all nulliparous.

Delivery: PEMT 30% instrumental; control 16% instrumental.

BMI mean (SD): not reported.

Incontinence at recruitment: PFMT 28%; control 32%.

Setting: multiple clinics in single centre, Switzerland.

Interventions

PFMT (n = 51): as part of a PFM rehabilitation programme, taught by a physiotherapist
over 6 weeks (12 sessions). Begun at 2 months and ended before 10 months’ postpartum.
No details of PEMT programme given, but PEMT in clinic was followed by 20 min of
biofeedback and 15 min of electrical stimulation

Control (n = 56): no postpartum PFM rehabilitation programme. Received PEMT
education at 10 months’ postpartum

Outcomes

Measured at 10 months’ postpartum.

Primary endpoint: 10 months’ postpartum.

Primary outcome: not reported.

Outcome measures: self-reported Ul or FI, sexual response, vaginal digital PFM pal-
pation (graded 0-5), ultrasonography (bladder volume, bladder neck position at rest,
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on Valsalva, and with voluntary PFM contraction, supine and standing), urodynamics
(functional urethral length, maximal urethral closure pressure at stress (cm of water),
area of continence at stress, mean value of pressure transmission ratio in central third of
functional urethral length), vaginal and anal squeeze pressure

Notes No losses to follow-up.
Funding: Swiss National Fund for Scientific Research.
Conflicts of interest: not reported.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk “Assigned” in full publication; “randomly assigned” in
bias) abstract
Allocation concealment (selection bias) Unclear risk Not reported.
Blinding of participants and personnel High risk Not feasible.
(performance bias)
All outcomes
Blinding of outcome assessment (detection High risk Unblinded reporting of UI and FI self-report outcomes

bias)

All outcomes

because they were participant reported. Not reported if
other measures were blinded

Incomplete outcome data (attrition bias) ~ Low risk Data available for all 107 participants randomised.

All outcomes

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results

Other bias Low risk No other sources of bias noted.

Miquelutti 2013

Methods

2-arm (parallel groups) RCT.

Participants

205 nulliparous women.

Inclusion: pregnant women with a single fetus, aged 16-40 years, and gestational age of
18-24 weeks

Exclusion: pathological conditions prior to pregnancy (heart conditions, diabetes, hy-
pertension, bronchitis, asthma, HIV positive), pathological conditions of the pregnancy
(gestational hypertension, gestational diabetes and pre-eclampsia), contraindications to
the practice of physical activity (persistent bleeding, preterm labour, incompetent cervix,
acute febrile infection and fetal growth restriction) or indication for elective caesarean
(placenta previa, cephalopelvic disproportion)

Age, mean (SD), years: PEMT 22.9 (4.6); control 22.9 (5.1).
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Miquelutti 2013

(Continued)

Parity: nulliparous.

Delivery: PEMT 57.9% vaginal; control 53.5% vaginal. Significant difference in length
of delivery (longer in PEMT group)

BMI, mean (SD): PEMT 25.4 (5.0); control 25.2 (5.3).

Incontinence at recruitment: Ul PFMT 50.4%; control 52.0%.

Setting: Women’s Integral Health Care Hospital, University of Campinas and 4 munic-
ipal primary healthcare centres in Campinas, Sao Paulo, Brazil

Interventions

PFMT (n = 103): either in groups or on an individual basis (50 min, median 5 (range
2-10)) depending on the number of women present, supervised by a physiotherapist
between 18-24 weeks and 36-38 weeks gestation. PEMT was additional to the routine
activities offered at the antenatal clinic (but held on the same days as these antenatal
visits). Each session included non-aerobic exercises designed to reduce back pain, help
venous return, prevent Ul and minimise anxiety. Women also received standard antenatal
education, and were instructed to perform daily PFMT at home as well as > 30 min of
aerobic exercise daily. Instructions provided on performance of correct PEM contraction,
but this was not evaluated (due to the pragmatic nature of the study). Women were given
an exercise guide (PFMT and general stretching) and asked to complete an exercise diary
Control (n = 102): usual care. Women participated in routine antenatal educational
activities and received standard postnatal care and education from trained physiotherapy,
nursing and medical staff (on the maternity ward)

Outcomes

Measured at baseline (18-24 weeks’ gestation), 28-30 weeks’ gestation, and 36-38 weeks’
gestation

Primary endpoint: 36-38 weeks gestation.

Primary outcome: not reported.

Outcomes: State-Trait Anxiety Inventory, Pregnancy Physical Activity Questionnaire,
self-reported UL, lumbar pain as indicated on a body chart and quantified with a visual
analogue scale, neonatal well-being (Apgar scores in 1st and 5th min and perinatal scores
from medical records)

Notes

Exclusions post-randomisation: PEMT 6/103; control 2/102 (3.9%)

Discontinuation at 28-30 weeks’ gestation: PEMT 3/103; control 1/102 (2%)
Discontinuation after delivery: PFMT 19/103; control 29/103 (23.4%); need to check
these numbers as flow-chart appears to be incorrect in paper (Figure 1 of paper)

Data on losses to follow-up (reported on CONSORT flowchart, text and tables) were
incongruent

Funding: Foundation for the support of research Sao Paulo and the Co-ordination for
the Improvement of Higher Education Personnel (CAPES)

Conflicts of interest: none declared.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk

bias)

“Randomisation was done by opening a sealed, opaque,
consecutively numbered envelope containing the infor-
mation on the group to which the participant was be-
ing allocated in accordance with a previously prepared,

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 91
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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computer-generated random sequence of numbers. The
randomisation was 1:1, and the process and preparation
of the envelopes containing the information were car-
ried out by a person who was not directly involved with
the study.”

Allocation concealment (selection bias) Low risk

“Randomisation was done by opening a sealed, opaque,
consecutively numbered envelope containing the infor-
mation on the group to which the participant was be-
ing allocated in accordance with a previously prepared,
computer-generated random sequence of numbers. The
randomisation was 1:1, and the process and preparation
of the envelopes containing the information were car-
ried out by a person who was not directly involved with
the study.”

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

“The study was not blinded to the evaluators.”

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

27% dropout; slight differential loss (PEMT 24%; con-
trol 30%); similar reasons; no mention of imputation
for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Unclear risk Data on losses to follow-up (reported on CONSORT
flowchart, in the text and tables) were incongruent
Merkved 2003
Methods 2-arm (parallel groups) RCT.
Participants 301 pregnant nulliparous women.

Inclusion: 18 weeks gestation, aged > 18 years, single live fetus at 18-week ultrasound

Exclusion: pregnancy complications, high risk for preterm labour, pain during voluntary

PFM contraction, ongoing UTI, diseases that could interfere with participation, lived

too far from centre to attend weekly class

Age, mean (SD), years: PEMT 28 (5); control 27 (4).

Parity: all nulliparous.

Delivery: PEMT 74.3% vaginal, 17.6% instrumental, 8.1% caesarean; control 69.9%
vaginal, 20.9% instrumental, 9.2% caesarean

BMI prior to pregnancy, mean (SD): PFMT 23 (3); control 23 (4).

Incontinence at recruitment: PEFMT 32%; control 31%.
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Setting: single centre, Norway.

Interventions

PFMT (n = 148): supervised group exercise class (once per week, 60 min, 10-15 women)
, led by a physiotherapist over a 12-week period (from 20-26 weeks’ gestation). Class in-
cluded a progressive PEMT programme (based on Bs 1999), and body awareness, breath-
ing, relaxation and strength training for abdominal, back and thigh muscles. Women
received individual instruction in pelvic floor anatomy and how to perform a correct
PFM contraction from a physiotherapist, confirmed by digital vaginal palpation and
observation of the perineum. Women were instructed to perform daily PFMT at home
(2 sets of 8-12 contractions), and were given exercise diaries to complete

Control (n = 153): customary information given by midwife or general practitioner.
Women received individual instruction in pelvic floor anatomy and how to perform a
correct PEM contraction from a physiotherapist, confirmed by digital vaginal palpation
and observation of the perineum. Not discouraged from doing PEMT on their own

Outcomes

Measured at 36 weeks’ gestation and 3 months’ postpartum.

Primary endpoint: 3 months’ postpartum.

Primary outcome: self-reported UL

Secondary outcomes: leakage episodes (3-day urinary diary), change in leakage (Likert
scale), vaginal digital palpation, vaginal squeeze pressure

Notes

Losses to follow-up at 3 months’ postpartum: PEMT 5/148; control 7/153 (total 4%)
Funding: Norwegian Fund for Postgraduate Training in Physiotherapy and the Norwe-
gian Women’s Public Health Association

Conflicts of interest: not reported.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Randomisation was done in blocks of a maximum of
32 with the use of opaque, scaled envelopes. The en-
velopes were mixed thoroughly before they were stored
in a larger envelope. Each participant drew and opened
one envelope herself and was enrolled by the secretary
in the secretary’s office.”

Allocation concealment (selection bias)

Low risk “Randomisation was done in blocks of a maximum of
32 with the use of opaque, sealed envelopes. The pro-
fessional staff involved in the training groups or the out-
come assessments had no access to the randomisation
procedure. A secretary with no other involvement in the
trial prepared the envelopes.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Not feasible. “The women were asked not to reveal any
information about group allocation to the principal in-
vestigator doing the assessments.”
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Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of UI self-report outcomes be-
cause they were participant reported. Perineometry was
blinded. “The principal assessor was not involved in the
training of the women and was blinded to group allo-
cation while making the assessments and plotting data.

»

Incomplete outcome data (attrition bias)  Low risk
All outcomes

4.0% dropout; no differential; reasons provided, but not
for each group; imputation for missing data (for the
principal analysis the “missing last values were carried
forward by their baseline values”)

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.

Peirce 2013

Methods 2-arm (parallel groups) block RCT.

Participants 120 postpartum women.

Inclusion: primiparous, fluent in English, sustained a primary third-degree tear during

delivery (that was repaired immediately)

Exclusion: women with an infant in the special care unit, a history of alcohol or illicit

drug abuse, a positive viral status (hepatitis virus, HIV) and not fluent in English.

Age, mean (SD), years: not reported.

Parity: primiparous.

Delivery: PEMT 60% spontaneous vaginal, 40%, assisted vaginal; control 63% spon-

taneous vaginal, 37% assisted vaginal

BMI, mean (SD): not reported.

Incontinence at recruitment: not reported.
Setting: labour ward and perineal clinic, National Maternity Hospital, Dublin

Interventions PFMT plus biofeedback (n = 30): 2 sessions per day, 3 months’ duration. Biofeedback
training was undertaken in the perineal clinic and was delivered by either a specialist

obstetrician, a specialist nurse, or a combination of both; no written information was

provided. PEMT education was provided by senior midwives or physiotherapists on the

postnatal ward and written information was provided, with women to perform standard

Kegel exercises for 5 min. There was no mention of checking for a correct pelvic floor

contraction and once given the programme it appeared that no further contact was made

until the 3-month follow-up. Women were given an exercise diary to complete

PFMT alone (n = 90): women were educated on the ward before discharge, by senior

midwives or physiotherapists. Written instructions were provided with women to per-

form standard Kegel exercises for 5 min, 2 sessions per day
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Outcomes Measured at 3 months’ postpartum (no baseline measures).
Primary endpoint: 3 months’ postpartum.
Primary outcome: not reported.
Outcomes: Cleveland Clinic continence score, Rockwood FI quality of life scale,
manometry (mmHg), endoanal ultrasound
Notes No losses to follow-up. Note block randomisation 1:3 (PFMT plus biofeedback 30,
PEMT 90)
Funding: Health Research Board of Ireland.
Conflicts of interest: none declared.
Riske of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “Computer randomisation programme” (note

bias)

randomisation in a ratio of 1:3)

Allocation concealment (selection bias) Low risk “Sealed, opaque envelopes.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of FI self-report outcomes

bias)

All outcomes

because they were participant reported. Unclear
if manometry or ultrasound blinded

Incomplete outcome data (attrition bias) ~ Low risk No dropouts.
All outcomes
Selective reporting (reporting bias) Low risk Outcome measures described in methods were re-

ported in results

Other bias Low risk No other sources of bias noted.
Pelaez 2014

Methods 2-arm (parallel groups) RCT.

Participants 169 pregnant primiparous women.

Inclusion: healthy primiparous pregnant with singleton fetus, 10-14 weeks’ gestation,
no UI, able to communicate in Spanish and able to provide informed written consent
Exclusion: planning not to give birth in Fuenlabrada University Hospital, and any
contraindication according to the American College of Obstetricians and Gynecologists
guidelines

Age, mean (SD), years: PEMT 29.9 (3.3); control 29.1 (4.5).

Parity: primiparous.
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Delivery: not applicable as primary endpoint was during pregnancy.

BMI prior to pregnancy, mean (SD): PEMT 23.6 (4.3); control 22.7 (3.8).
Incontinence at recruitment: none (see inclusion criteria).

Setting: Gynecology and Obstetrics Service of Fuenlabrada University Hospital, Madrid,

Spain

Interventions PFMT (n = 73): supervised exercise class (3 times per week, 60 min, 8-12 women)
designed and led by a physical activity and sport sciences graduate, at least 22 weeks’
duration (about 70-78 sessions in total). Class included a progressive PEMT programme
(approximately 10 min of each session), low impact aerobics including general strength
training, and stretching, relaxation and massage. All women received standard education
and information on PFM anatomy and function, but a correct PEM contraction was
not verified. Women were encouraged to perform 100 PEM contractions distributed in
different sets every day (unclear if this was in reference to a home programme)
Control (n = 96): usual care, which included follow-up by midwifes including infor-
mation about PEMT. Women were not asked not to do PEMT

Outcomes Measured at 36-40 weeks’ gestation.
Primary endpoint: end treatment (36-40 weeks gestation).
Primary outcomes: self-reported UI and UI severity (measured with ICIQ-SF).
Secondary outcome: none.

Notes Losses to follow-up: PEMT 10/73; control 7/96 (total 10%).
Funding: not reported.
Conflicts of interest: none declared.

Riske of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “A statistical randomisation computer programme was

bias) used.”

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk “Non-blinded design.”

bias)

All outcomes

Incomplete outcome data (attrition bias)  Low risk 10% dropout; slight differential loss (PFMT 13.7%;

All outcomes

control 7.3%); similar reasons; no mention of imputa-
tion for missing data. Note uneven group size (PFMT

73, control 96)
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Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported

in results

Other bias Unclear risk Unclear how the randomisation process resulted in un-

even group sizes (PEMT 73; control 96). This could
possibly be due to immediate losses post-randomisation
from the PFMT group

Reilly 2002

Methods 2-arm (parallel groups) RCT.

Participants 268 primigravid women.

Inclusion: 20 weeks’ gestation, bladder neck hypermobility (> 5 mm linear movement
following standardised Valsalva) on perineal ultrasound

Exclusion: pre-pregnancy UI, neurological disorder.

Age, median (range), years: PEMT 27 (17-42); control 29 (16-47).

Parity: all primigravid.

Delivery: PEMT 66.1% vaginal, 17.8% instrumental, 16.1% caesarean; control 65.5%
vaginal, 21.8% instrumental, 12.7% caesarean

BMI, mean (SD): PFMT 25 (4); control 24 (4).

Incontinence at recruitment: none.

Setting: single centre, UK.

Interventions PFMT (n = 139): 1-to-1 monthly sessions with a physiotherapist, between 20 weeks’
gestation and delivery. Progressive PEMT programme (based on that of Bg 1995) that
included daily PEMT at home (2 sets of exercises) with women asked to complete an
exercise diary. Women unable to follow PEMT protocol due to inability to contract the
PFM had an individualised programme until they were able to follow the study regimen
Control (n = 129): likely to have received verbal advice on PFMT from midwives
at antenatal classes. Probably monthly clinic visits for measurement of bladder neck
mobility and vaginal squeeze pressure (perineometry)

Outcomes At approximately 20 weeks” and 34 weeks’ gestation, and 3 months’” postpartum. PFM
strength measured monthly from 20 weeks’ gestation
Primary endpoint: 3 months’ postpartum.

Primary outcome: self-reported UL

Secondary outcomes: 1-hour ICS pad test at home, PFM strength (perineometry),
bladder neck mobility with perineal US, joint hypermobility, striae (graded 1-3), SE-36,
King’s Health Questionnaire

Notes Losses to follow-up at 3 months” postparcum: PEMT 19/139; control 19/129 (total 14.
2% for primary outcome)

Funding: Wellbeing.
Conflicts of interest: not reported.

Risk of bias

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 97
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Reilly 2002 (Continued)

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

“Simple randomisation was used, from pseudo-random
numbers generated by computer.”

Allocation concealment (selection bias) Low risk

“Because women in the pelvic floor exercise group had to
be referred to the physiotherapist, the allocation sched-
ule was held by the study coordinator. The physiother-
apist operated from separate premises.”

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of Ul self-report outcomes because
they were participant reported. Pad test not blinded;
perineometry and assessment of bladder neck mobility
were blinded. “The observers carrying out the assess-
ments of pelvic floor strength, bladder neck mobility
and reported symptoms were blind to the allocation.”

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

14.2% dropout; similar between groups; reasons pro-
vided, but not for each group; no mention of imputation
for missing data. “101 withdrew from the study before
completion: because of time and travel to the hospital,
dislike of perineometry and ultrasound. Some women
stayed in the study but refused perincometry. Analyses
based on 230 women where there is info about main

outcome.”

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results

Other bias Low risk No other sources of bias noted.

Sampselle 1998

Methods 2-arm (parallel groups) RCT.

Participants 72 primigravid women.

Inclusion: 20 weeks’ gestation, no history of genitourinary pathology, plan to remain in

region for 12 months’ postpartum, ability to read and understand English

Exclusion: history of genitourinary pathology (including severe incontinence) or neu-

romuscular pathology

Age, mean (SD), years: PEMT 28 (6); control 26 (5).

Parity: all primigravid.

Delivery: of the 46 with UI, 37 vaginal and 9 caesarean. Not reported by group

BMI: not reported.
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Incontinence at recruitment: PFMT 23%; control 21%.
Setting: single centre, US.

Interventions

PFMT (n = 34): standardised instruction in PEMT which included 30 maximal or near
maximal voluntary PFM contractions per day; for up to 17 months
Control (n = 38): usual care with no systematic PFMT programme.

Outcomes

Measured at 35 weeks’ gestation, 6 weeks’ postpartum, and 6 and 12 months’ postpartum
Primary endpoint: 12 months’ postpartum.

Primary outcome: not reported.

Outcomes: best of 2 maximal voluntary PEM contractions measured using instrumented
speculum (Newtons), severity of incontinence (mean score from questionnaire where 0
= none, 1 = damp, 2 = wet and 3 = soaked with gentle cough, hard cough, sneeze and
laugh), self-reported adherence

Notes

Losses to follow-up at 12 months’ postpartum: PFMT 12/34; control 14/38 (total 36.
1%)

Funding: National Institutes of Health grants (R29-NRO1950 and RO1-NRO-4007)
Conflicts of interest: not reported.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Group allocation was by random assignment using a
computer generated random numbers table.”

Allocation concealment (selection bias) Low risk “Group assignment was conducted by a clerical member
of the project staff.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported. PFM strength blinded.
“Investigator was blinded to participant group status...
through the use of a second individual not involved in
assessment of UI symptoms or muscle strength.”

Incomplete outcome data (attrition bias)
All outcomes

High risk 36.1% dropout; similar between groups; no reasons; no
mention of imputation for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Unclear risk Women who had a caesarean section were excluded from

the analysis of PFM strength
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Sangsawang 2016

Methods 2-arm (parallel groups) RCT.

Participants 70 pregnant primiparous women.
Inclusion: primiparous, aged > 18 years, 20-30 weeks gestation, singleton fetus and
prepregnancy BMI < 30
Exclusion: stress UI during pregnancy, complications such as preterm labour, pregnancy-
induced hypertension, gestational diabetes mellitus, antenatal haemorrhage, pain during
PFM contraction or diseases that could interfere with the participant
Age, mean (SD), years: PEMT 27.6 (SD 5.1); control 28.2 (5.0).
Parity: primiparous.
Delivery: not applicable as primary endpoint was during pregnancy.
BMI prior to pregnancy, mean (SD): PFMT 21.7 (1.9); control 22.0 (1.9).
Incontinence at recruitment: none.
Setting: antenatal clinic, Department of Obstetrics and Gynecological Nursing, Sri-
nakharinwirot University, Thailand (July-October 2012)

Interventions PFMT (n = 35): supervised group PFMT programme (45 min, held once every 2 weeks,
4-5 women) led by a midwife, 6 weeks’ duration (a total of 3 sessions). All women received
antenatal education about PFM function, PEM strengthening and how to perform PFM
exercises. The ability to contract the PEM was assessed using the “stop test” (stop or slow
urinary flow for 1-2 sec). Women were instructed to perform 20 sets of exercises twice
per day at home, at least 5 days per week, and were provided with a 25-page PFMT
handbook and a urinary dairy
Control (n = 35): usual antenatal care from health professionals, obstetricians or mid-
wives (who were not involved in the study). Received information on diet, sleep, breast-
feeding and antenatal exercise for the benefit of preparing for childbirth and were in-
structed in the “stop test.” They did not receive information about stress UI during
pregnancy and had no training to support the performance of correct PEMT

Outcomes Measured at baseline (20-30 weeks’ gestation) and 38 weeks’ gestation
Primary endpoint: 38 weeks gestation.
Primary outcome: self-reported Ul (defined as involuntary leakage of urine on sneezing,
coughing, effort or physical exertion, > 1 times per week)
Secondary outcomes: severity of UI comprised of frequency, volume of urine leakage
(minimal = a few drops, moderate = wetting underwear, large = sufficient to dampen

outer clothing) and perceived severity (visual analogue scale, 0-10)

Notes Losses to follow-up at 38 weeks’ gestation: PEMT 2/35; control 5/35 (total 10%)
Funding: Supported by Faculty of Nursing, Srinakharinwirot University, Thailand
Conflicts of interest: none declared.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Computer generated, random numbers.
bias)

Allocation concealment (selection bias) Low risk Sealed, opaque envelopes.
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Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UT self-report outcomes because

bias)

All outcomes

they were participant reported

Incomplete outcome data (attrition bias)
All outcomes

Low risk 10% dropout; slight differential loss (PFMT 5.7%: con-
trol 14.3%); similar reasons; no mention of imputation

for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias noted.
Skelly 2004
Methods 2-arm (parallel groups) RCT.
Participants Unspecified number of women with antenatal Ul, 705 women consented and inter-
viewed
Inclusion: none reported in addition to above.
Exclusion: none reported.
Age: not reported.
Delivery: not reported.
BMI: not reported.
Parity: not reported.
Setting: single centre, Canada.
Interventions PFMT (n = ?): teaching about PEMT. No further details given.
Control (n = 2): handout information about PFMT.
Outcomes Measured at 1, 6 and 12 months’ postpartum.
Primary endpoint: not reported.
Primary outcome: self-reported UL
Secondary outcome: not reported.
Notes Losses to follow-up not reported.
Funding: not reported.
Conflicts of interest: not reported.
Risk of bias
Bias Authors’ judgement Support for judgement
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Random sequence generation (selection Unclear risk Not reported.

bias)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UI and FI self-report outcomes

bias)

All outcomes

because they were participant reported

Incomplete outcome data (attrition bias)  Unclear risk Not reported.
All outcomes
Selective reporting (reporting bias) Unclear risk Difficult to assess. Outcomes not clearly specified in text

and probable that not all have been reported

Other bias

Unclear risk Reported in a conference abstract with limited informa-
tion about study methods and results

Sleep 1987

Methods

2-arm (parallel groups) RCT.

Participants

1800 women recruited from postnatal wards.

Inclusion: within 24 hours of delivery, vaginal delivery.

Exclusion: stillbirth or seriously ill baby.

Age, mean (SD), years: PEMT 27.1 (5.3); control 26.2 (5.3).

Parity: primiparous, PFMT 49%; control 50%.

Delivery: PEMT 83.6% vaginal, 16.4% instrumental; control 80.3% vaginal, 19.7%
instrumental

BMI: not reported.

Antenatal incontinence: PEMT 32%; control 29%.

Setting: single centre, UK.

Interventions

PFMT (n = 900): 1 individual session daily with midwife co-ordinator while in hospital.
4-week health diary including section recommending specific exercise each week that
integrated voluntary PFM contraction with activities of daily living (also used to assess
adherence). No further details of PEMT programme

Control (n = 900): usual antenatal and postnatal care that included instruction in PEMT
atantenatal class and by obstetric physiotherapist in postnatal classes on the ward. PEMT
instruction included awareness, voluntary PFM contraction as often as remembered, and
mid-stream urine stop. 4-week health diary without additional section on PEMT
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Outcomes Measured at 3 and 12 months’ postpartum.

Primary endpoint: 3 months’ postpartum.

Primary outcome: not reported.

Outcomes: postal questionnaire to assess self-reported Ul and FI, frequency of leakage,

perineal pain and severity of pain, time to resume sexual intercourse, dyspareunia, general

well-being, “use of PFM exercises.”

Notes Losses to follow-up at 3 months’ postpartum: PEMT 81/900; control 108/900 (total

11%)

Funding: Oxford Region Health Authority.

Conflicts of interest: not reported.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

“Allocated at random.”

Allocation concealment (selection bias) Unclear risk

Not reported.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible. “Community staff able to recognise
women in intensive exercise group by possession of di-

»

ary.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of UI and FI self-report outcomes
because they were participant reported

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

10.6% dropout; similar between groups; no reasons; no
mention of imputation for missing data

Selective reporting (reporting bias) Low risk

Outcome measures described in methods were reported
in results

Other bias Unclear risk

Unclear if the 2 groups were comparable at baseline in
terms of undertaking regular PFMT during the last 6
months of pregnancy (PFMT 56.6%; control 45.6%)
and UI during pregnancy (PFMT 32.0%; control 28.
6%)
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Stafne 2012

Methods

2-arm (parallel groups), 2-centre RCT.

Participants

855 pregnant women at 18 weeks’ gestation.

Inclusion: aged > 18 years, singleton live foetus.

Exclusion: high-risk pregnancy or diseases that could interfere with participation (or
both), women who lived too far from the hospitals to attend weekly training groups
(judged as more than 30-min drive)

Age, mean (SD), years: PEMT 30.5 (4.4); control 30.4 (4.3).

Parity: nulliparous, PFMT 57.5%; control 56.1%.

Delivery: not applicable as primary endpoint was during pregnancy.

BMI, mean (SD): PEMT 24.7 (3.0); control 25.0 (3.4).

Incontinence at recruitment: Ul PEMT 40.1%; control 42.2%. FI PEMT 5.2%; con-
trol 4.0%. Flatal incontinence PFMT 27.5%; control 26.1%

Setting: 2 centres in Norway. Trondheim University Hospital (St. Olavs Hospital) and
Stavanger University Hospital

Interventions

PFMT (n = 429): supervised group exercise class (once per week, 8-15 women, 60 min)
, led by a physiotherapist over a 12-week period. Class included a progressive PFMT
programme that was included in a 20- to 25-min block of strengthening exercises (in
addition to 30-35 min low-impact aerobics and 5-10 min of stretching). All women
received written information on PFMT, individual instruction in PFM anatomy and
how to perform a correct PEM contraction (confirmed by vaginal palpation) by a phys-
iotherapist. Also encouraged to perform PFMT at home at least twice per week as part
of a 45-min home programme (written instructions provided) and complete an exercise
diary

Control (n = 426): usual care including standard antenatal care and information pro-
vided by midwife or general practitioner. Women were not discouraged from doing
PEMT. All women received the same written information and recommendations on
PFMT as the intervention group, including detailed information about the pelvic floor
and an evidence-based PFMT programme

Outcomes

Measured at baseline (18-22 weeks’ gestation) and end of treatment (32-36 weeks’ ges-
tation)

Primary endpoint: end of treatment (32-36 weeks’ gestation).

Primary outcome: self-reported Ul and anal incontinence via a questionnaire that in-
cluded SandviK’s severity index (UI) and St. Marks score (anal incontinence). Urinary
leakage subclassified as UL, stress Ul and urge UI with severity categorised as “urinary
leakage < once per week” or “urinary leakage equal to or greater than once per week”
(severe UI). Anal incontinence categorised into FI and flatal incontinence

Secondary outcomes: frequency, intensity and type of physical activity (including
PFMT), training diary (intervention group only). Labour and delivery outcomes
(Salvesen and colleagues 2014; see Stafne 2012).

Notes

Losses to follow-up during pregnancy: PFMT 33/429; control 61/426 (total 11%)
Funding: Norwegian Fund for Postgraduate Training in Physiotherapy and the Liaison
Committee for Central Norway Health Authority, and the Norwegian University of
Science and Technology

Conflicts of interest: none declared.
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Stafne 2012  (Continued)

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

“Concealed randomisation in blocks of 30 was
performed at the Unit for Applied Clinical
Research, Norwegian University of Technol-
ogy and Science, by a web-based computerised
procedure. The staff involved with training or
outcome assessments had no influence on the
randomisation procedure.”

Allocation concealment (selection bias) Low risk

“Concealed randomisation in blocks of 30 was
performed at the Unit for Applied Clinical
Research, Norwegian University of Technol-
ogy and Science, by a web-based computerised
procedure. The staff involved with training or
outcome assessments had no influence on the
randomisation procedure.”

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Not feasible.

Blinding of outcome assessment (detection High risk
bias)

All outcomes

Unblinded reporting of anal incontinence and
UI self-report outcomes because they were
participant reported

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

11% dropout; slight differential loss (PFMT
8%; control 14%); similar reasons; no men-
tion of imputation for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods were
reported in results
Other bias Low risk No other sources of bias noted.

Stothers 2002

Methods

2-arm (parallel groups) RCT.

Participants

86 pregnant women (unclear if this was number recruited, or number analysed)

Inclusion: no further criteria reported.

Exclusion: multiple birth, pre-existing incontinence, medical conditions preventing ex-

ercise regimes during pregnancy

Age: range 24-42 years.

Parity: not reported.

Delivery: 73.3% vaginal, 26.7% caesarean; not reported per group.
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Stothers 2002  (Continued)

BMI: not reported.
Pre-existing incontinence: none.
Setting: single centre, Canada.

Interventions PFMT (n =43): seen twice per month during pregnancy and every 3 months’ postpartum
for 1 year (possibly by a physiotherapist, but not explicitly stated). No further details
given
Control (n = 43): same number of contacts. Treatment described as “other (placebo)
including no pelvic floor exercises.”

Outcomes Measured at 6 and 12 months’ postpartum.

Primary endpoint: 6 months’ postpartum.
Primary outcome: mean urine loss on stress test with standardised bladder volume
Secondary outcome: not reported.

Notes No losses to follow-up for primary outcome.

Adverse events: 2/43 women withdrew from PFMT due to pelvic floor pain
Funding: not reported.
Conflicts of interest: not reported.

Riske of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Not reported.

bias)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported. “The statistician and
medical staff assessing questionnaires and assisting with
pad testing were blinded to treatment assignment.”

Incomplete outcome data (attrition bias) ~ Low risk Ul self-report data available for all 107 participants ran-
All outcomes domised
Selective reporting (reporting bias) Unclear risk Difficult to assess. 1 prespecified outcome from methods

reported, but possible other outcomes have not been

Other bias

Unclear risk Reported in a conference abstract with limited informa-
tion about study methods and results
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‘Wen 2010

Methods

2-arm (parallel groups) RCT.

Participants

148 postpartum women.

Inclusion: delivery via natural birth.

Exclusion: multiple births, history of genitourinary disease prior to or during pregnancy,
neuromuscular disease, caesarean section or vaginal surgery

Age, years: range 21-35 in both groups.

Parity: primiparous.

Delivery: natural vaginal.

BMI: not reported.

Incontinence at recruitment: not reported.

Setting: 1 hospital, China.

Interventions

PFMT (n = 75): twice per day, 15-30 min each set (anal contraction for at least 3 sec
hold when inhaling, followed by relaxation with 3-5 faster contractions at the end of each
time), for > 6-8 weeks. Exercises taught by experienced midwives but it was unclear who
supervised the programme or the number and type of contacts/visits. An obstetrician
assessed participants PEM strength and contraction (no further details provided)
Control (n = 73): no details provided other than “conventional guidance.”

Outcomes

Measured immediately following childbirth and at 6 and 12 months’ postpartum
Primary endpoint: unclear.

Primary outcome: not reported.

Outcomes: stress Ul (criteria of ICS, 0-5), pad test (Ul defined as > 2 g), PFM strength
(Oxford scale)

Notes

Losses to follow-up not reported.
Funding: not reported in translation.
Conflicts of interest: not reported in translation.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Patients were randomised into two groups.”

Allocation concealment (selection bias)

Unclear risk “Patients were randomised into two groups.”

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UT self-report outcomes because

bias)

All outcomes

they were participant reported. Unclear if pad test and

PFM strength blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Data not reported.
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Wen 2010 (Continued)

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Unclear risk Information from this study was obtained from a Chi-

nese publication and it is possible some information was
lost in translation

Wilson 1998

Methods 2-arm (parallel groups) RCT (note: usual care vs individual treatment; the individual
treatment group was further randomised into 3, producing 4 comparison groups in total)
Stratified by parity (1-3, > 4), number of leakage episodes (< 1 per day, > 1 per day),
and type of delivery (vaginal, caesarean)

Participants 230 women with UI symptoms, 3 months” postpartum.

Inclusion: none reported in addition to above.

Exclusion: none reported.

Age, mean (95% CI), years: PEMT 29 (28.8-29.2); control 27.8 (27.0-28.7)

Parity: primiparous, PEMT 28%; control 33%.

Delivery: PEMT 82% vaginal (50% perineal trauma), 18% caesarean; control 83%
(56% perineal trauma) vaginal, 17% caesarean

BMI: not reported.

< 1 leakage episode per day: PFMT 89%; control 89%.

Setting: single centre, New Zealand.

Interventions PFMT (n = 113): individual treatment: further randomised into (a) individualised
PFMT (39 women), (b) individualised PFMT with vaginal cones (38 women) and (c)
vaginal cones (36 women). In group (a) the PEMT comprised individual instruction by
physiotherapist at 3, 4, 6 and 9 months™ postpartum with use of perineometer at each
visit for biofeedback. Women were to aim for 80-100 voluntary PFM contractions daily,
for up to 9 months
Control (n = 117): usual care comprising PEMT as taught by physiotherapists in an-
tenatal classes (1 occasion) or daily classes on the postnatal wards (or audiotape at the
weekend)

Outcomes Measured at 12 months’ postpartum.

Primary endpoint: 12 months’ postpartum.

Primary outcome: not reported.

Outcomes: postal questionnaire that included Ul and FI, frequency of incontinence, fre-
quency and amount of PEMT, general well-being and sexual satisfaction. PFM strength
(perineometry, mean of 3 maximal contractions) and home pad test

Notes Losses to follow-up at 12 months: PEMT 59/113 (PFMT 20/38, PFMT with cones 24/
38, cones 15/36); control 26/117 (total 37%)

Funding: Health Research Council of New Zealand.
Conflicts of interest: not reported.

Risk of bias
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Wilson 1998  (Continued)

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Low risk

“Assignment was by means of a computer
programme that used files stored in com-
puter-readable form to produce the next as-
signment. The assignment was stratified by
parity (1-3, or 4 or more). Number of in-
continence episodes and type of delivery,
and was blocked to produce even numbers
after every 6 subjects in each of the strata.”

Allocation concealment (selection bias)

Unclear risk

Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of UI and FI self-re-

bias) port outcomes because they were partic-

All outcomes ipant reported; pad test unblinded; peri-
neometry blinded

Incomplete outcome data (attrition bias) ~ High risk 37.0% dropout; differential loss (PFMT

All outcomes 52.2%; control 22.2%); similar reasons but
different proportions; no mention of im-
putation for missing data

Selective reporting (reporting bias) Low risk Outcome measures described in methods
were reported in results

Other bias Low risk No other sources of bias were noted.

Woldringh 2007
Methods 2-arm (parallel groups) RCT.
Participants 264 pregnant women.

Inclusion: already affected by UI (> 2 leakage episodes in the last month)

Exclusion: already receiving treatment for UI, comorbidity (type(s) not reported), in-

sufficient knowledge of Dutch language

Age, mean (95% CI), years: PEMT 31.9 (31.1-32.7); 32.6 (32.0-33.3)
Parity: nulliparous, PEMT 38%; control 34%.

Delivery: > 55.3% had vaginal births, exact data not reported.

BMI, mean (95% CI): PEMT 24.0 (23.2-24.8); control 23.5 (22.9-24.1).
Ul before pregnancy: PEMT 53%; control 52%.

Setting: multiple centres, the Netherlands.
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Woldringh 2007  (Continued)

Interventions

PFMT (n = 112): taught by physiotherapists specialised in PFMT (using a treatment
manual prepared for the study in accordance with guidelines from the Dutch Society of
Physiotherapists). 4 x 30-min visits with 3 between 23 and 30 weeks’ gestation, and 1 x 6
weeks postpartum. Included observation and palpation of perineal body with voluntary
PFM contraction, information to raise awareness of PEM and encourage PFMT, self-
palpation encouraged. Also 40-page handbook with information about incontinence,
PFM function, detailed instructions on PEMT. No further details of PEMT

Control (n = 152): routine care for pregnant women. Nearly two-thirds received some
instruction on PFMT

Outcomes

Measured at 35 weeks, 8 weeks' postpartum, 6 months’ postpartum, and 12 months’
postpartum

Primary endpoint: 12 months’ postpartum.

Primary outcome: severity of Ul (combination of severity of urine loss from 7-day
bladder diary and score from PRAFAB questionnaire)

Secondary outcome: I1Q.

Notes

Losses to follow-up at 35 weeks: PEMT 19/112; control 21/152 (total 15%)

Losses to follow-up at 8 weeks’ postpartum: PEMT 25/112; control 27/152 (total 20%)
Losses to follow-up at 6 months’ postpartum: PFMT 33/112; control 44/152 (total
29%)

Losses to follow-up at 12 months” postpartum: PEMT 47/112; control 53/152 (total
38%)

Funding: Netherlands Organisation for Health Research and Development (Zon-MW
Nr 2200.0052)

Conflicts of interest: not reported.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Allocated to an intervention or control group by com-
puterised randomisation.”

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding of participants and personnel High risk Not feasible.

(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk Unblinded reporting of Ul self-report outcomes because

bias)

All outcomes

they were participant reported

Incomplete outcome data (attrition bias)
All outcomes

High risk 37.9% dropout; slight differential loss (PFEMT 42.0%;
control 34.9%); similar reasons; no mention of impu-
tation for missing data
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Woldringh 2007  (Continued)

Selective reporting (reporting bias) Low risk Outcome measures described in methods were reported
in results
Other bias Low risk No other sources of bias were noted.

BFLUTS: British Female Lower Urinary Tract Symptoms questionnaire; BMI: body mass index (kg/m?2); CI: confidence interval; FI:
faecal incontinence; ICIQ: International Consultation on Incontinence; ICIQ FLUTS: International Consultation on Incontinence-
Female Lower Urinary Tract Symptoms; ICIQ-SF: International Consultation on Incontinence Questionnaire-Short Form; ICS:
International Continence Society; IIQ-7: Incontinence Impact Questionnaire; IQR: interquartile range; min: minute; n: number of
women; POP-Q: Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire; PFM: pelvic floor muscle; PEMT: pelvic floor
muscle training; PISQ-12: Urinary Incontinence Sexual Questionnaire; POP-Q: pelvic organ prolapse quantified; RCT: randomised
controlled trial; SD: standard deviation; sec: second; SF-36: 36-item Short Form; SIFCRAT: Sandwell Incontinence Following
Childbirth Risk Assessment Tool; UDI-6: Urogenital Distress Index-Short Form; Ul urinary incontinence; UTT: urinary tract
infection.

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

Agur 2005 RCT.
Pregnant women.
Usual care vs PEMT.
Excluded because did not collect data on UI or FI; primary outcome of interest was duration of 2nd-stage
labour

Assis 2013 Quasi-RCT.
Postpartum, multiparous women.
PFMT vs unspecified control.
Excluded because Ul or FI were not an outcome; assessed PFM function

Barakat 2014 RCT.
Pregnant women.
PFMT (in an exercise group) vs usual care.
Excluded because it did not collect data on UI or FI; outcomes were maternal and fetal parameters

Barakat 2016 RCT.
Healthy, pregnant women.
PFMT (as part of an exercise group) vs usual care.
Excluded because did not collect data on Ul or FI; primary outcome was hypertension during pregnancy

Culligan 2005 RCT.
Primigravid women.
Sham vs active extracorporeal magnetic innervation after delivery; both groups did PFMT during pregnancy
Excluded because comparison of sham and active stimulation.
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(Continued)

Dannecker 2004

RCT.

Primigravidae, pregnant women.

PEMT with Epi-No device vs no device.

Excluded because the primary purpose of the study was to reduce perianal trauma. In addition, the maximum

3- to 4-week duration of the intervention was deemed insufficient to change PFM strength (see also Dietz
2014).

Dias 2011

RCT.

Nulliparous pregnant women at 20 weeks’ gestation.

PFMT (in an exercise group and home exercises) vs control (no instruction on PEMT)

Excluded because it did not collect data on UT or FI; assessed labour and newborn outcomes, including PFM
strength

Dietz 2014

RCT.

Primigravidae, pregnant women.

Epi-No vs unspecified control.

Excluded because the Epi-No device is designed to stretch the vagina and perineum, unclear if PFMT was part
of the protocol (see Dannecker 2004), and did not collect data on UI or FI; outcome was levator avulsion

Domingues 2015

RCT (ongoing study).

Pregnant women.

PEMT (in an exercise group) vs no intervention.

Excluded because UI or FI not stated as an outcome measure in trial protocol; assessment of preterm birth
and pre-eclampsia alongside other maternal and newborn measures

Dougherty 1989

RCT.

Postnatal women within 6-11 weeks of vaginal delivery.
PFMT with intravaginal balloon device vs no treatment.
Excluded because did not collect data on UI or FI.

Fynes 1999

RCT.

Postnatal women with FI following obstetric trauma.

Sensory feedback vs audiovisual feedback (including electrical stimulation); both groups did PEMT
Excluded because comparison of 2 types of feedback.

Golmakani 2015

RCT.

Primiparous, postpartum women.

PFMT vs usual care that included written instructions on PEMT

Excluded because did not collect data on Ul or FI; outcomes were sexual self-efficacy and PFM strength

Gouldthorpe 2003

RCT.

Primiparous women.

Abdominal muscle exercise vs no abdominal exercise.
Excluded because not PFMT.

Hou 2010

RCT.

Postpartum women.

PFMT with vaginal dumbbell and electrical stimulation vs PEMT with vaginal dumbbell
Excluded because no measure of Ul or FI; outcome was PEM strength
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(Continued)

Huang 2014

RCT.

Primiparous women.

PFMT vs control (“traditional nursing”).

Excluded because did not collect data on Ul or FI; assessed labour outcomes and PFM strength

Kamisan Atan 2016

RCT.

Nulliparous, pregnant women.

Epi-No vs usual care.

Excluded because the Epi-No device is designed to stretch the vagina and perineum, unclear if PEMT was
part of the protocol (see Dannecker 2004), and did not collect data on UI or FI; main outcomes were levator
ani, anal sphincter and perineal trauma

Lekskulchai 2014

RCT.

Nulliparous pregnant women (5-12 weeks’ pregnancy).

PFMT vs non-PFMT (routine antenatal care).

Excluded because outcome of study was bladder neck descent on perineal ultrasound, no incontinence out-
comes

Li 2010

RCT (no information provided about random sequence generation)

Primiparous, pregnant women.

PEMT vs no PEMT.

Excluded as did not collect data on UI or FI; assessed labour outcomes and PFM strength

Liu 2013

RCT.

Primigravidae, pregnant women.

PFMT vs usual care.

Excluded because no measure of Ul or FI; outcome was PEM strength

Mahmoodi 2014

RCT.

Primiparous, postnatal women.

PFMT vs usual care.

Excluded because did not collect data on UI or FI Ul; outcome was postepisiotomy pain

Mahony 2004

RCT.

Postnatal women with FI.

Biofeedback vs biofeedback augmented with stimulation; both groups did PEMT
Excluded because comparison of 2 types of feedback.

Mason 1999

RCT.

Primiparous women recruited from postnatal wards.

Conventional vs intensive physiotherapy.

Excluded because cannot find any trial report (only record of trial on Medical Research Council trials database)
and no response to letter to primary author

Mason 2010

RCT.
Nulliparous, singleton pregnancy, no previous stress UI, 11-14 weeks pregnancy
PFMT vs usual care and instruction in PEMT.
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Excluded because there were internal inconsistencies in the data and the accuracy of the numbers was in doubt

Morin 2015

RCT.

Primiparous, postnatal women with avulsion injury.

PFMT vs usual care (plus a control arm of women without avulsion who received physiotherapy)
Excluded because did not collect data on Ul or FI; outcome was PFM morphometry

NCT01696201

RCT (ClinicalTrials.gov Identifier: NCT01696201; recruitment status unknown)

Pregnant women.

PFMT (as part of an exercise group) vs no intervention.

Excluded because UI or FI not stated as an outcome measure; assessment of depression and other maternal
and fetal measures

NCT01723293

RCT (ClinicalTrials.gov Identifier: NCT01723293; recruitment status unknown)

Pregnant women.

PFMT (as part of an exercise group) vs no intervention.

Excluded because UT or FI not stated as an outcome measure; assessment of fetal heart rate and birth rate and

type of delivery

NCT01753622

RCT (ClinicalTrials.gov Identifier: NCT01753622; recruitment status unknown)

Pregnant women.

PFMT (as part of an exercise group) vs no intervention.

Excluded because UI or FI not stated as an outcome measure; assessment of depression, maternal weight gain
and other maternal and fetal measures

Nielsen 1988

RCT.

Primiparous women.

PFEMT vs no PEMT.

Excluded because did not collect data on UI or FI.

Norton 1990

RCT.

Primiparous women 6 weeks postnatal.

PEMT vs vaginal cones vs controls.

Excluded because did not collect data on UI or FI.

Oblasser 2016 RCT.

Postpartum women.

Licensed PFMT vaginal ball vs usual care that included written PEMT exercises

Excluded as no formal PEMT provided to women in the intervention group
Okido 2015 RCT.

Primigravidae, pregnant women.

PFMT vs usual care.

Excluded because did not collect data on UT or FI; outcomes were uteroplacental and fetoplacental blood flow
Perales 2016 RCT.

Healthy, pregnant women.

PFMT (as part of an exercise group) vs usual care.

Excluded because did not collect data on UI or FI; primary outcomes were the effects of exercise on the

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) |14

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

maternal cardiovascular system and on risk factors for cardiovascular disease

Ruiz 2013 RCT.
Pregnant women.
PFMT (as part of an exercise group) vs usual care.
Excluded because did not collect data on Ul or FI; assessed gestational bodyweight gain and fetal outcomes

Siva 2014 RCT.
Primigravidae, pregnant women.
PFMT as part of a “motor relearning programme”) vs PEMT.
Excluded because did not collect data on Ul or FI; outcome was PFM strength

Taskin 1996 Quasi-randomised RCT (day of week).
Primigravidae.
Intervention PFMT with or without episiotomy or caesarean section
Excluded because of mixed intervention and inappropriate controls

Thorp 1994 RCT.
Nulliparous women recruited through advertisement.
Unclear if PEMT or vaginal cones vs controls.

Excluded because it was unclear whether the intervention was PFMT or vaginal cones, neither were data on
UI or FI collected

Wang 2014 RCT.
Nulliparous, pregnant women.
PFMT plus phone follow-up once every 2 weeks vs PEMT.
Excluded because did not collect data on UI or FI; assessed delivery outcomes and PFM strength

Zhu 2012 Quasi-RCT.
Postpartum women.
PFMT with electrical stimulation vs usual care.
Excluded as unclear when women were recruited after delivery. Possible that the women included in the study
were > 12 months’ postpartum at the time of recruitment because the mean age of the sample was 34 years,
which is substantially higher than other trials conducted in a similar context (see Liu 2011 or Wen 2010).

FI: faecal incontinence; PFM: pelvic floor muscle; PEMT: pelvic floor muscle training; RCT: randomised controlled trial; UI: urinary

incontinence.
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Characteristics of studies awaiting assessment /[ordered by study ID]

Han 2016
Methods RCT.
Participants 100 primiparous women.
Inclusion: aged > 20 years, singleton gestation, planning to deliver at St. Paul’s hospital, Vancouver, Canada
Exclusion: unable to understand English.
Interventions Educational workshop: covered PF anatomy, function and evidence-based pregnancy-related risk factors for PF
disorders
Control: usual care.
Outcomes Primary outcome: PF knowledge questionnaire.
Secondary outcomes: Pelvic Floor Distress Inventory, PFIQ, knowledge and frequency of PFMT, change in mode
of delivery preference, global satisfaction rating with PF health
Notes Abstract referred to postpartum incontinence; awaiting full publication

Johannessen 2017

Methods RCT.
Participants 109 postpartum women with anal incontinence.
Inclusion: aged > 18 years, anal incontinence at inclusion.
Exclusion: inadequate Norwegian language skills, neurological conditions, already receiving PEMT, PEM pain/
dysfunction, secondary sphincter repair, unable to attend treatment and follow-up sessions
Interventions PEMT: progressive PEMT programme, 6 months’ duration, with 4-6 individual appointments with specialised PF
physiotherapist and electrical stimulation if indicated
Control: usual care: including individualised instruction on how to perform a PFM contraction and written infor-
mation about PEMT
Outcomes Primary outcome: anal incontinence (St. Mark’s score).
Secondary outcomes: anal sphincter defects (endoanal ultrasound defect score), anal sphincter length, anal sphincter
mean strength (manometry), PFM muscle function and ability
Notes
Longo 2013
Methods RCT.
Participants 232 nulliparous women.
Inclusion: not reported.
Exclusion: not reported.
Interventions PFMT (84).
Control (148): unknown.
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Longo 2013  (Continued)
Outcomes Pelvic dysfunction, perineal trauma, episiotomy.
Notes Abstract refers to postpartum incontinence but no data provided; awaiting full publication
Oakley 2016
Methods RCT.
Participants 50 primiparous postpartum women who underwent primary perineal repair after obstetric anal sphincter injury
Inclusion: aged > 18 years, vaginal delivery at gestational age > 27 completed weeks, ability to read and speak the
English language
Exclusion: inability to comply with physiotherapy or clinic visits; unreliable transportation; inability to perform
PFMT due to pre-existing neurological, musculoskeletal or neuromuscular disorders; caesarean delivery; FI or anorec-
tal surgery before pregnancy and delivery
Interventions PFMT: including 4 sessions (60 min) with a certified PF physiotherapist, with biofeedback and behavioural therapy
over 12 weeks, beginning at 6 weeks’ postpartum
Control: usual care: but no PF physiotherapy or behavioural therapy.
Outcomes Primary outcome: FI assessed with the Faecal Incontinence Quality of Life Scale
Secondary outcomes: anal-rectal manometry, vaginal electromyography, Faecal Incontinence Severity Index, Female
Sexual Function Index, UDI-6, IIQ-7, General Health questionnaire (Short Form-12)
Notes
Sun 2015
Methods RCT.
Participants 324 postpartum women from 5 provinces in China.
Interventions  Electrical stimulation and biofeedback (unclear if PFMT included) (n = 200).
PFMT at home (n = 134).
Outcomes Primary outcomes: PF physiological indexes, POP-Q at 6 and 12 months’ postpartum
Other outcomes: quality of life (PFIQ-7) and sexual function (PISQ-12).
Notes Need to evaluate methods from full paper (Chinese) which requires translation
Sut 2016
Methods RCT.
Participants 60 pregnant women.
Inclusion: aged > 18 years, in 3rd trimester.
Exclusion: twin or high-risk pregnancies, urinary tract infections, prolapses, neuropathy, collagen tissue disease,
neurological illnesses, diabetes, chronic pulmonary disease, history of pelvic surgery, high risk of early delivery
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Sut 2016  (Continued)
Interventions PFMT (n = 30): 3 times per day, duration unspecified. Reminder telephone calls every 2 weeks
Control (n = 30): not specified, but no instruction on PFMT was given.
Outcomes PFM strength (perineometry), voiding function (uroflowmetry), urinary symptoms and quality of life (UDI-6, I1Q-
7, the Overactive Bladder Questionnaire), and voiding diaries
Notes
Wilson 2015
Methods Pilot RCT.
Participants 70 primiparous women 22-27 weeks gestation.
Interventions PFMT (n = 35): web-based PFM education programme with usual care.
Control (n = 35): usual care.
Outcomes Primary outcomes: awareness and knowledge of PFM, confidence and belief about engaging in PFM exercises,
adherence to a PFM exercise programme assessed by questionnaires
Other outcomes: medical conditions, self-reported UI (diary) and access to services for treatment of U], self-reported
levels of general exercise, knowledge of available treatment for Ul
Notes
Zhou 2009
Methods Unknown.
Participants ~ Unknown.
Interventions PFMT.
Control: unknown.
Outcomes Unknown.
Notes No further details of this research available. This Master’s thesis has been requested and, if available, will require

translation

FI: faecal incontinence; IIQ-7: Incontinence Impact Questionnaire; min: minute; n: number of women; PF: pelvic floor; PFIQ: Pelvic

Floor Impact Questionnaire; PISQ: Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire; PFM: pelvic floor muscle;

PFMT: pelvic floor muscle training; POP-Q, Pelvic Organ Prolapse Quantification; UDI-6, Urogenital Distress Inventory - Short

Form; UI: urinary incontinence.
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Characteristics of ongoing studies /ordered by study ID]

ACTRN12609001005246

Trial name or title

Effects of Pelvic Floor Muscle Training on Pelvic Floor Muscle Function in Women During their First
Pregnancies Measured by Perineometer

Methods RCT (Australian New Zealand Clinical Trial Registry: ACTRN12609001005246)
Participants 15 nulliparous women.
Inclusion: 1st pregnancy, aged 18-40 years.
Exclusion: pregnancy complications.
Interventions PFMT: 30-min sessions, once per week for 16 weeks, starting at 20 weeks’ gestation
Control: no PEMT.
Outcomes Primary outcome: PFM function (perineometry and digital palpation).

Secondary outcome: self-reported UL

Starting date

2007.

Contact information

Cristine Ferreira, Av. Bandeirantes, 3900: Monte Alegre: CEP: 14049-900 Ribeirdo Preto/SP, Brazil

Notes

Trial completed and paper in preparation for publication.

Berghmans 2016

Trial name or title

Long Term Effects of Multidisciplinary Assessment and Pre- and Post-partum Pelvic Floor Muscle Group
Treatment in Primigravid with Stress Urinary Incontinence Compared to Care-as Usual: a Randomised

Controlled Trial (Motherfit)

Methods RCT (Netherlands Trial Register: NTR5971).

Participants 240 pregnant or postpartum women (or both) with stress UL
Inclusion: primigravid, Ul (stress or mixed), motivated to participate in programme, competent to speak
and understand Dutch language, able to access mApp or webApp
Exclusion: Ul prior to pregnancy that continues into pregnancy, high-risk pregnancy resulting in contraindi-
cation to high-intensity PFM exercises, chronic neurological disorders or diseases related to UI, urinary tract
infection, anti-incontinence or urogynaecological surgery, women who were expected to be lost to follow-up,
recent pelvic physiotherapy (< 6 months), refusal to use a mApp or webApp

Interventions PFMT (n = 40): as part of group training sessions. PEMT and general fitness, 8 sessions starting at 20 weeks’
gestation, plus a further 8 sessions if UT persists postpartum. Individualised home PEMT programme (using
a mApp or webApp to encourage adherence and compliance)
Control (n = 40): usual care: which may or may not include PEMT.

Outcomes Primary outcome: UI (ICIQ-SF) at 18 months’ postpartum.
Secondary outcomes: Ul severity (Patient Global Impression of Severity), urinary (IIQ-7) and general quality
of life (EQ-5D-5L), cost and participant satisfaction at 18 months’ postpartum
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Berghmans 2016  (Continued)

Starting date

December 2016.

Contact information

Bary Berghmans, Maastricht University Medical Center (MUMCH+), the Netherlands

Notes

Buen 2014

Trial name or title

Influence of the Practice of Pilates on the Incidence of Urinary Incontinence, Perineal Strength, Low Back
Pain in the Third Trimester

Methods

RCT (Brazilian Registry of Clinical Trials: UTN: U1111-1155-5315)

Participants

80 primiparous women, 20-25 weeks’ gestation.

Inclusion: reported UI prepregnancy and low back pain, single fetus.

Exclusion: neurological disorders that resulted in cognitive deficits or motor disorders of the lower limbs,
physical or mental (or both) limitations, restrictive lung or heart disease, regular physical exercise of Pilates
in the past 6 months, prepregnancy BMI > 30

Interventions

Pilates sessions (n = 40): 20 in total (twice per week), 60-min duration.
Guided walks (n = 40): 2-3 times per week for 30 min, daily PFM strengthening exercises

Outcomes

Primary outcome: Ul assessed with “urinary incontinence” questionnaire, low back pain assessed with visual
analogue scale
Secondary outcome: PFM strength with surface electromyography.

Starting date

May 2014.

Contact information

Mariana Buen, Faculdade de Ciéncias Médicas da Universidade Estadual de Campinas, Brazil

Notes

Recruitment status unknown, as registry last updated in September 2014. Awaiting full publication to deter-
mine if Pilates sessions included any voluntary PFM contractions

Haruna 2014

Trial name or title

Effect of Postpartum Pelvic Floor Muscle Training with Ultrasound Biofeedback on Recovery of Pelvic Floor
Muscle Function: a Randomized Controlled Trial

Methods

3-arm RCT (UMIN Clinical Trial Registry: UMIN000015878).

Participants

180 primiparous postpartum women.

Inclusion: primiparous postpartum women.

Exclusion: caesarean section, multiple birth or breech delivery, incontinence before pregnancy, neuropathic
UI and FI, restricted physical activity, aged < 20 years
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Haruna 2014

(Continued)

Interventions PFMT with ultrasound biofeedback.
PFMT without ultrasound biofeedback.
Usual care.
Outcomes Primary outcome: PFM function assessed with ultrasound.

Secondary outcomes: Ul assessed with ICIQ-SF and I-QOL; FI assessed with FISI, FIQL and Wexner score;
PFDI-20, PEM exercise self-efficacy scale, fatigue feelings (Jikakusho shirabe)

Starting date

December 2014.

Contact information

Megumi Haruna, Division of Health Sciences & Nursing, Graduate School of Medicine, University of Tokyo,
Japan

Notes

Registry updated in December 2016; recruitment completed.

Miheso 2014

Trial name or title

Effect of Pelvic Floor Muscle Training among Pregnant Black African Population on the Risk of Postpartum
Urinary Incontinence, a Single Blind Randomized Control Trial

Methods

RCT (Pan African Clinical Trials Registry: PACTR201407000834391)

Participants

66 primiparous women, 14-24 weeks’ gestation.

Inclusion: Black African descent, aged > 18 years.

Exclusion: pre-existing Ul severe medical illness requiring recurrent hospital admissions or that would affect
compliance to training programme, obstetrical conditions likely to lead to preterm delivery, history suggestive
of collagen disorders

Interventions

PFMT (n = 33): supervised by a physiotherapist and continence nurse, up to 37 weeks’ gestation
Control (n = 33): usual care.

Outcomes

Primary outcome: Ul at 6 weeks’ postpartum assessed with the ICIQ-SE
Other outcomes: effect of mode of delivery on incidence of postpartum Ul and determining contributory
factors (e.g. smoking, BMI, age, cultural practices) in this population on the incidence of postpartum Ul

Starting date

August 2014.

Contact information

Johnstone Miheso, Aga Khan University, Nairobi, Kenya.

Notes

Anticipated date of last follow-up was March 2015. Unpublished thesis (Ngugi 2015; see Miheso 2014)
related to this trial registry.
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Moholdt 2011

Trial name or title

Exercise Training in Pregnancy for Obese Women (ETIP): Study Protocol for a Randomised Controlled Trial

Methods

RCT (ClinicalTrials.gov Identifier: NCT01243554).

Participants

150 previously sedentary, pregnant women with prepregnancy BMI > 30

Inclusion: aged > 18 years, singleton live fetus at 11- to 14-week ultrasound scan

Exclusion: pregnancy complications, high risk for preterm labour or diseases that would interfere with
participation, and habitual exercise training (twice or more weekly)

Interventions

PFMT (n = 75): as part of an exercise group, minimum 3 times per week. Daily PFMT at home and a 50-min
home exercise programme (endurance and strength training) at least once per week. Motivational interviews,
30 min each trimester

Control (n = 75): usual care: women not discouraged from exercising on their own

Outcomes

Primary outcome: gestational weight gain.

Other outcomes: a variety of maternal outcomes (e.g. cardiac function, gestational diabetes, psychological
well-being, postnatal depression) including prevalence and severity of Ul and FI, ultrasound of the PEM, and
PFM strength; and fetal outcomes

Starting date

September 2010.

Contact information

Trine Moholdt, Norwegian University of Science and Technology

Notes

Study completed (according to trial registration). Awaiting publication of data relating to incontinence and
PFM function

NCT00763984

Trial name or title

PERL 4: Promoting Effective Recovery from Labour. Self-care to Prevent Birth-Related Urinary Incontinence
in Diverse Women

Methods

RCT (ClinicalTrials.gov Identifier: NCT00763984).

Participants

432 pregnant nulliparous or multiparous women of African American, Caucasian or Hispanic ethnicity
Inclusion: > 18 years of age, able to understand and read English or Spanish, low risk antepartum (1st, 2nd
or 3rd pregnancy), 16-25 weeks’ gestation, expecting a vaginal birth, have lost no more than a few drops
of urine as often as every other day, no previous or current Ul treatment, no history of serious medical or
neurological conditions, do not have a chronic urinary tract infection

Exclusion: if participant does not meet all of the above criterion for inclusion

Interventions

PFMT: PEMT (as defined by the International Continence Society) and bladder training as part of a bladder
health class. Women’s knowledge, adoption and maintenance of PEMT and bladder training monitored
Control: usual care, which may include PEMT. Women’s knowledge, adoption and maintenance of PFMT
monitored

Outcomes

Primary outcome: incidence and severity of UI at 12 months” postpartum.
3-year follow-up period.
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NCT00763984 (Continued)

Starting date

October 2007.

Contact information

Carolyn Sampselle, School of Nursing, University of Michigan, USA

Notes

Study complete (as verified on trial register in January 2015). Author contacted to confirm status of study,
no response received

NCT02270008

Trial name or title

Reducing Perinatal Anal Incontinence through Early Pelvic Floor Muscle Training: a Prospective Pilot Study

Methods Feasibility RCT (ClinicalTrials.gov Identifier: NCT02270008)

Participants 100 parous women.
Inclusion: parous women, aged 20-40 years, new obstetrician visit prior to 20 weeks’ gestation, confirmed
singleton live intrauterine pregnancy
Exclusion: history of anal incontinence or prolapse, history of surgery or procedures for urinary or anal
incontinence or pelvic organ prolapse, tobacco use, diabetes mellitus, history of sexual trauma, chronic cough,
chronic constipation, known connective tissue disorder

Interventions PFMT: 1-to-1 with a trained nurse practitioner (1 session), with PEMT at home
Control: usual care: including written PFM exercises.

Outcomes Primary outcome: incidence of FI or flatal incontinence assessed with standardised questionnaires

Secondary outcome: PFMT compliance (exercise diary).

Starting date

October 2014.

Contact information

Deborah Karp, Emory University, USA.

Notes

Registry updated in January 2016; recruitment completed in June 2015

NCT02334397

Trial name or title

Bump on the Ball: Impact of a Prenatal Exercise and Education Programme on Birth Outcomes and Maternal

Quality of Life

Methods

RCT (ClinicalTrials.gov Identifier: NCT02334397).

Participants

120 pregnant women.

Inclusion: singleton, primiparous pregnancy, delivering at Prentice Women’s Hospital, able to participate
based on PARmedX for pregnancy criteria

Exclusion: non-English or Spanish speaking, aged < 18 years, known condition requiring caesarean section,
currently enrolled in any type of physiotherapy, unable to complete the programme secondary to medical
limitations
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NCT02334397 (Continued)

Interventions

PFMT: as part of a fitness and education programme (“total control”) that combines PEM and core muscle
strengthening and education (around aspects of labour and delivery process), 1 class per week for 6 weeks.
Women also to wear pedometers to monitor general activity

Control: no intervention.

Outcomes

Primary outcomes: type of birth (spontaneous vs operative vaginal delivery) and indications for operative
vaginal delivery

Secondary outcomes: obstetrical complications, level of concern about birthing experience (Penn State Worry
Questionnaire), knowledge about birthing experience, PF symptoms (PFDI), sexual function (PISQ-12),
satisfaction with birthing experience, postpartum depression and risk factors (Edinburgh Postnatal Depression
Score)

Starting date

February 2016.

Contact information

Christina Gaupp, Northwestern University, USA.

Notes

Estimated completion date June 2017 (for primary outcomes).

NCT02420288

Trial name or title

Effect of Physical Exercise Programme on Fetoplacental Growth: a Randomised Controlled Trial

Methods

RCT (ClinicalTrials.gov Identifier: NCT02420288).

Participants

124 healthy pregnant women.

Inclusion: able to exercise according to the American College of Obstetricians and Gynecologists guidelines,
able to communicate in Spanish, giving birth at Hospital Universitario de Torrején, Hospital Universitario
de Puerta de Hierro or Hospital Universitario Severo Ochoa (Madrid, Spain)

Exclusion: multiparous, obstetric complications, > 18 weeks’ gestation, unable to attend the physical exercise
programme, aged < 18 years or > 45 years

Interventions

PFMT: as part of a supervised exercise group, 3 times per week, 16-38 weeks’ gestation. Session duration 55-
60 min with 10 min PEMT
Control: no intervention.

Outcomes

Primary outcomes: maternal weight gain during pregnancy, fetal and placental weight

Secondary outcomes: various maternal outcomes including postnatal depression, gestational diabetes and
UI (measured with ICIQ-SF), and fetal outcomes

Starting date

November 2014.

Contact information

Ruben Barakat, Universidad Politecnica de Madrid.

Notes

Data collection for primary outcome completed in December 2016. Study completion date is documented
as 2021
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NCT02682212

Trial name or title

Obstetric Perineal Trauma, Pelvic Floor Symptoms and Early Physiotherapy Intervention

Methods

RCT (ClinicalTrials.gov Identifier: NCT02682212).

Participants

80 healthy postpartum women.

Inclusion: primiparas after vaginal delivery at Landspitali University Hospital, aged > 18 years, diagnosed Ul
at 6 weeks’ postpartum, able to attend the intervention and answer the Australian Pelvic Floor Questionnaire
Exclusion: diseases or conditions that interfere with PF function (other than childbirth), unable to understand
Icelandic, cognitive disabilities

Interventions

PFMT: delivered by a physiotherapist with vaginal/rectal pressure feedback once per week, plus daily home
exercises, for 12 weeks
Control: usual care.

Outcomes

Primary outcome: Ul (Australian Female Pelvic Floor Questionnaire).
Secondary outcomes: faccal/flatal incontinence, sexual dysfunction, quality of life (Australian Female Pelvic
Floor Questionnaire), PEM strength

Starting date

March 2016.

Contact information

Thora Steingrimsdottir, Landspitali University Hospital/University of Iceland, Reykjavik, Iceland

Notes

Data collection for primary outcome completed in December 2016. Study completion date 2021

NCT02865954

Trial name or title

Iball and Pelvic Floor Muscle Training (iball).

Methods RCT (ClinicalTrials.gov Identifier: NCT02865954).
Participants 60 primiparous postpartum women.
Inclusion: 3rd trimester of 1st pregnancy.
Exclusion: currently seeing a pelvic health physiotherapist or participating in a PF fitness programme
Interventions PFMT: iball (rehabilitation tool consisting of a device and mobile app) PEMT protocol, 16 weeks, starting
approximately 6 weeks’ postpartum
Control: usual care: including instructions on performing a correct PFM contraction
Outcomes Primary outcome: acceptability of the iball intervention (qualitative).

Secondary outcomes: PF examination (PERFECT criteria), UDI-6 and I1Q-7.

Starting date

October 2016.

Contact information

Sinead Dufour, McMaster University, Hamilton, Canada.

Notes
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Sacomori 2012

Trial name or title

Study about the Influence of Pelvic Floor Exercises Orientation Regarding Urinary Loss Prevention on Post-
partum Period

Methods

RCT (Brazilian Registry of Clinical Trials: UTN: U1111-1125-1467)

Participants

300 postpartum women with self-reported U, dyspareunia and constipation

Inclusion: vaginal or caesarean delivery at Maternidade Carmela Dutra, Florianépolis, Brazil, during the
study period, aged 18-45 years

Exclusion: neurological UI, neurological disorder, history of urogenital cancer, cognitive deficits, blindness,
illiteracy, episiotomy associated with local symptoms (excessive oedema, pain), drug dependency, no telephone
for follow-up contact

Interventions

PFMT.
Control: not reported.

Outcomes

Primary outcome: frequency and amount of UI (ICIQ-SF).
Secondary outcomes: frequency and intensity of dyspareunia (Female Sexual Function Index), constipation

Starting date

September 2011.

Contact information

Cinara Sacomori, Universidade do Estado de Santa Catarina, Floriandpolis, Brazil

Notes

Registry last updated in January 2012, with recruitment ongoing

Schreiner 2016

Trial name or title

Impact of Pelvic Floor Physiotherapy during Pregnancy in Urinary Incontinence and Delivery

Methods

RCT (Brazilian Registry of Clinical Trials: UTN: U1111-1184-9871)

Participants

96 primiparous women.
Inclusion: 12-20 weeks’ gestation, aged 12-50 years.
Exclusion: diabetes, fetal malformation, vaginal delivery unfeasible, UI

Interventions

PFMT (n = 48): once per week over 12 weeks (supervised by a physiotherapist), 12-32 weeks’ gestation.
Perineal massage and elongation of PFM (supervised by a physiotherapist), once per week over 4 weeks, 34-
38 weeks’ gestation

Control (n = 48): unspecified (but no physiotherapy intervention).

Outcomes

Primary outcome: sclf-reported UI (ICIQ-SF).

Secondary outcome: perineal laceration.

Starting date

July 2016.

Contact information

Lucas Schreiner, Pontificia Universidade Catélica do Rio Grande do Sul, Porto Alegre, Brazil

Notes

Estimated date of last enrolment December 2017.

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 126
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Velez-Sanchez 2015

Trial name or title

Perineal Muscle Training versus Usual Prenatal Care in the Incidence of Avulsion of the Levator ani Muscle
at First Birth of Mexican Women: Randomized Control Trial

Methods RCT (Clinical Trials.gov Identifier: NCT02513420).

Participants 228 pregnant women.
Inclusion: pregnant women aged > 18 years with a single fetus, without contraindications to delivery, with no
previous PF damage due to childbirth, with or without symptoms of PF dysfunction, < 33 weeks’ gestation,
physical and cognitive abilities to enable participation in programme
Exclusion: any contraindication to labour, avulsion of the levator ani muscle, previous pregnancies > 20
weeks’ gestation delivered via caesarean section

Interventions PFMT: perineal massage and PFMT from 33 weeks gestation onwards, once per week until delivery
Control: usual care.

Outcomes Levator ani avulsion (assessed by palpation and ultrasound), symptoms of PF dysfunction (Spanish Pelvic

Floor Disability Index-20 questionnaire), morphological changes of genital hiatus and perineal body, “accom-

plishment” of PEMT

Starting date

July 2015.

Contact information

Daniel Velez-Sanchez, Mexican College of Gynecology and Obstetrics

Notes

BMI: body mass index (kg/m?2); FI: faecal incontinence; FIQL: Faecal Incontinence Quality of Life scale; FISI: Faecal Incontinence
Severity Index; I-QOL: ICIQ-SF: Incontinence Quality of Life Scale Questionnaire; International Consultation on Incontinence
Questionnaire-Short Form; IIQ-7: Incontinence Impact Questionnaire; min: minute; n: number of women; PERFECT: acronym

with P = power (or pressure), E = endurance, R = repetitions, F = fast contractions and ECT = every contraction timed; PF: pelvic
floor; PEDI-20: Pelvic Floor Distress Inventory-20; PFM: pelvic floor muscle; PEMT: pelvic floor muscle training; PISQ-12: Pelvic
Organ Prolapse/Urinary Incontinence Sexual Questionnaire; RCT: randomised controlled trial; UDI-6: Urogenital Distress Index-

Short Form; UT: urinary incontinence.
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DATA AND ANALYSES

Comparison 1. Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Urinary incontinence in late 6 624 Risk Ratio (M-H, Random, 95% CI) 0.38 [0.20, 0.72]
pregnancy
1.1 PEMT versus no PEMT 2 174 Risk Ratio (M-H, Random, 95% CI) 0.14 [0.01, 2.04]
1.2 PFMT versus usual care 4 450 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.22, 0.91]
2 Urinary incontinence early 5 439 Risk Ratio (M-H, Random, 95% CI) 0.38 [0.17, 0.83]
postnatal period (0-3 months)
2.1 PEMT versus no PEMT 2 174 Risk Ratio (M-H, Random, 95% CI) 0.27 [0.11, 0.67]
2.2 PEMT versus usual care 2 198 Risk Ratio (M-H, Random, 95% CI) 0.30 [0.04, 2.31]
2.3 PEMT versus unspecified 1 67 Risk Ratio (M-H, Random, 95% CI) 0.88 [0.43, 1.79]
control
3 Urinary incontinence 5 673 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.54, 0.95]
mid-postnatal period (> 3-6
months)
3.1 PEMT versus no PEMT 1 86 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.35, 2.20]
3.2 PEMT versus usual care 4 587 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.52, 0.94]
4 Urinary incontinence late 1 44 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.65, 2.21]
postnatal period (> 6-12
months)
4.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 PEMT versus usual care 1 44 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.65, 2.21]
4.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
5 Urinary incontinence medium 0 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
term (> 1-5 years)
5.1 PFMT versus no PEMT 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5.2 PFMT versus usual care 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5.3 PEMT versus unspecified 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
6 Urinary incontinence long term 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
(> 5 years)
6.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.2 PEMT versus usual care 2 352 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.77, 1.48]
6.3 PFMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
7 Faecal incontinence late 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
pregnancy
7.1 PEMT versus no PFMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
7.2 PEMT versus usual care 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
7.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
8 Faecal incontinence early 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

postnatal period (0-3 months)
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9 Faecal incontinence mid-
postnatal period (> 3-6
months)

10 Faecal incontinence late
postnatal period (> 6-12
months)

11 Faecal incontinence medium
term (> 1-5 years)

12 Faecal incontinence long term
(> 5 years)

13 Incontinence-specific quality of
life

13.1 PEMT versus no PEMT

13.2 PEMT versus usual care

13.3 PFMT versus unspecified
control

14 Severity of incontinence

14.1 PEMT versus no PEMT

14.2 PEMT versus usual care

14.3 PFMT versus unspecified
control

15 Loss of urine under stress test
late pregnancy

15.1 PEMT versus no PEMT

16 Loss of urine under stress test
early postnatal period (0-3
months)

16.1 PEMT versus no PEMT

16.2 PEMT versus usual care

16.3 PFMT versus unspecified
control

17 Quality of life and health status
measures

17.1 PEMT versus no PEMT

17.2 PEMT versus usual care

17.3 PEMT versus unspecified
control

18 Pelvic floor muscle function

18.1 PEMT versus no PEMT

18.2 PEMT versus usual care

18.3 PFMT versus unspecified
control

18.4 PEMT plus vs PEMT

19 Delivery outcome: caesarean

section
19.1 PEMT versus no PEMT
19.2 PEMT versus usual care
19.3 PFMT versus unspecified
control
20 Delivery outcome: other
20.1 PEMT versus no control

152

152

102
102
322

174
148

373

76
230
67

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Other data
Other data
Other data
Other data

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Other data

Other data
Other data
Other data

Other data
Other data
Other data
Other data

Other data
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Other data
Other data

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

-2.42 [-3.32, -1.52]

0.0 [0.0, 0.0]
-2.42 [-3.32, -1.52]
0.0 [0.0, 0.0]

No numeric data
No numeric data
No numeric data

No numeric data

0.36 [0.19, 0.70]

0.36 [0.19, 0.70]
0.35 [0.17, 0.75]

0.09 [0.02, 0.47]
0.88 [0.33, 2.29]
0.0 [0.0, 0.0]

No numeric data

No numeric data
No numeric data

No numeric data

No numeric data
No numeric data
No numeric data

No numeric data

No numeric data

1.28 [0.89, 1.85]

1.83 [1.07, 3.15]
1.24 [0.66, 2.36]
0.68 [0.29, 1.57]

No numeric data
No numeric data
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Other data
Other data

20.2 PFMT versus usual care No numeric data
20.3 PFMT versus unspecified

control

No numeric data

Comparison 2. Antenatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

No. of No. of

studies participants Effect size

Outcome or subgroup title Statistical method

1 Urinary incontinence late 3 345 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.44, 1.13]
pregnancy
1.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
1.2 PFMT vs usual care 3 345 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.44, 1.13]
1.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
2 Urinary incontinence early 2 292 Risk Ratio (M-H, Random, 95% CI) 0.75 [0.37, 1.53]
postnatal period (0-3 months)
2.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
2.2 PEMT versus usual care 2 292 Risk Ratio (M-H, Random, 95% CI) 0.75 [0.37, 1.53]
2.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
3 Urinary incontinence 1 187 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.70, 1.24]
mid-postnatal period (> 3-6
months)
3.1 PEMT versus no PFMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
3.2 PEMT versus usual care 1 187 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.70, 1.24]
3.3 PFMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
4 Urinary incontinence late 2 869 Risk Ratio (M-H, Random, 95% CI) 0.50 [0.13, 1.93]
postnatal period (> 6-12
months)
4.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
4.2 PEMT versus usual care 2 869 Risk Ratio (M-H, Random, 95% CI) 0.50 [0.13, 1.93]
4.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
5 Urinary incontinence medium 0 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
term (> 1-5 years)
5.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5.2 PEMT versus usual care 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5.3 PFMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
6 Urinary incontinence long term 0 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
(> 5 years)
6.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.2 PEMT versus usual care 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
7 Faecal incontinence late 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

pregnancy
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8 Faecal incontinence early
postnatal period (0-3 months)

9 Faecal incontinence mid-
postnatal period (> 3-6
months)

10 Faecal incontinence late
postnatal period (> 6-12
months)

10.1 PEMT versus no PEMT

10.2 PEMT versus usual care

10.3 PFMT versus unspecified
control

11 Faecal incontinence medium
term (> 1-5 years)

11.1 PEMT versus no PEMT

11.2 PFEMT versus usual care

11.3 PFMT versus unspecified
control

12 Faecal incontinence long term
(> 5 years)

12.1 PEMT versus no PEMT

12.2 PFEMT versus usual care

12.3 PFMT versus unspecified
control

13 Faecal incontinence very long
term (> 10 years)

13.1 PEMT versus no PEMT

13.2 PEMT versus usual care

13.3 PFMT versus unspecified
control

14 Incontinence-specific quality of
life

14.1 PEMT versus no PEMT

14.2 PEMT versus usual care

14.3 PFMT versus unspecified
control

15 Quality of life and health status
measures

15.1 PEMT versus no PEMT

15.2 PEMT versus usual care

15.3 PFMT versus unspecified
control

16 Severity of incontinence

16.1 PEMT versus no PEMT

16.2 PEMT versus usual care

16.3 PFMT versus unspecified
control

17 Pelvic floor muscle function

17.1 PEMT versus no PEMT
17.2 PEMT versus usual care

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Other data

Other data
Other data
Other data

Other data
Other data
Other data
Other data

Other data
Other data
Other data

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Subtotals only

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

Subtotals only

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

Subtotals only

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

Subtotals only

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
-3.5[-6.13, -0.87]

0.0 [0.0, 0.0]
-3.5 [-6.13, -0.87]
0.0 [0.0, 0.0]

No numeric data

No numeric data
No numeric data

No numeric data

No numeric data
No numeric data
No numeric data

No numeric data

No numeric data
No numeric data
No numeric data
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17.3 PEMT versus unspecified Other data No numeric data

control

Comparison 3. Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment
of incontinence

No. of No. of

studies participants Effect size

Outcome or subgroup title Statistical method

1 Urinary incontinence late 9 3164 Risk Ratio (M-H, Random, 95% CI) 0.74 [0.61, 0.90]
pregnancy
1.1 PEMT versus no PEMT 2 387 Risk Ratio (M-H, Random, 95% CI) 0.24 [0.02, 2.53]
1.2 PFMT versus usual care 7 2777 Risk Ratio (M-H, Random, 95% CI) 0.82 [0.72, 0.94]
1.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
1.4 PEMT plus versus PEMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
2 Urinary incontinence early 5 760 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.67, 0.95]
postnatal period (0-3 months)
2.1 PEMT versus no PEMT 1 300 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.51, 1.02]
2.2 PEMT versus usual care 3 367 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.67, 1.16]
2.3 PFMT versus unspecified 1 93 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.61, 0.97]
control
3 Urinary incontinence 5 1921 Risk Ratio (M-H, Random, 95% CI) 0.73 [0.55, 0.97]
mid-postnatal period (> 3-6
months)
3.1 PEMT versus no PEMT 1 300 Risk Ratio (M-H, Random, 95% CI) 0.60 [0.38, 0.92]
3.2 PEMT versus usual care 3 1528 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.65, 1.11]
3.3 PFMT versus unspecified 1 93 Risk Ratio (M-H, Random, 95% CI) 0.42 [0.20, 0.86]
control
4 Urinary incontinence late 2 244 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.63, 1.14]
postnatal period (> 6-12
months)
4.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 PEMT versus usual care 2 244 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.63, 1.14]
4.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
5 Urinary incontinence medium 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
term (> 1-5 years)
6 Urinary incontinence long term 1 188 Risk Ratio (M-H, Fixed, 95% CI) 1.38 [0.77, 2.45]
(> 5 years)
6.1 PFMT versus usual care 1 188 Risk Ratio (M-H, Fixed, 95% CI) 1.38 [0.77, 2.45]
7 Faecal incontinence late 2 867 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.30, 1.25]
pregnancy
7.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
7.2 PFMT versus usual care 2 867 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.30, 1.25]
7.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
8 Faecal incontinence early 1 90 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.04, 3.37]

postnatal period (0-3 months)
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8.1 PEMT versus no PEMT
8.2 PFMT versus usual care
8.3 PFMT versus unspecified
control
9 Faecal incontinence mid-
postnatal period (> 3-6
months)
9.1 PEMT versus no PEMT
9.2 PEMT versus usual care
9.3 PFMT versus unspecified
control
10 Faecal incontinence late-
postnatal period (> 6-12
months)
10.1 PEMT versus no PEMT
10.2 PEMT versus usual care
10.3 PFMT versus unspecified
control
11 Faecal incontinence medium
term (> 1-5 years)
11.1 PEMT versus no PEMT
11.2 PEMT versus usual care
11.3 PFMT versus unspecified
control
12 Faecal incontinence long term
(> 5 years)
12.1 PEMT versus no PEMT
12.2 PEMT versus usual care
12.3 PFMT versus unspecified
control
13 Incontinence-specific quality of
life late pregnancy
13.1 PEMT versus no PEMT
13.2 PEMT versus usual care
13.3 PFMT versus unspecified
control
14 Incontinence-specific quality of
life early postnatal period (0-3
months)
14.1 PEMT versus no PEMT
14.2 PEMT versus usual care
14.3 PFMT versus unspecified
control
15 Incontinence-specific quality
of life late postnatal period (>
6-12 months)
15.1 PEMT versus no PEMT
15.2 PEMT versus usual care
15.3 PFMT versus unspecified
control
16 Severity of incontinence

90

224

224

211

211

190

190

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Other data

0.0 [0.0, 0.0]
0.36 [0.04, 3.37]
0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

Totals not selected
0.0 [0.0, 0.0]
0.0 0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 0.0, 0.0]
0.0 0.0, 0.0]
0.0 0.0, 0.0]
0.0 0.0, 0.0]
0.0 0.0, 0.0]
0.0 0.0, 0.0]
0.0 0.0, 0.0]
-0.20 [-1.21, 0.81]
0.0 0.0, 0.0]
-0.20 [-1.21, 0.81]
0.0 0.0, 0.0]
-0.60 [-1.45, 0.25]
0.0 [0.0, 0.0]
-0.60 [-1.45, 0.25]
0.0 [0.0, 0.0]
-0.20 [-1.20, 0.80]
0.0 [0.0, 0.0]
-0.20 [-1.20, 0.80]

0.0 [0.0, 0.0]

No numeric data
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16.3 PEMT versus no PEMT
16.4 PEMT versus usual care
16.5 PFMT versus unspecified
control
17 Loss of urine under stress test
early postnatal period (0-3
months)
17.1 PEMT versus no PEMT
17.2 PEMT versus usual care
17.3 PFMT versus unspecified
control
18 Quality of life and health status
measures
18.3 PEMT versus no PEMT
18.4 PEMT versus usual care
18.5 PFMT versus unspecified
control
19 Pelvic floor muscle function
19.1 PEMT versus no PEMT
19.2 PEMT versus usual care
19.3 PFMT versus unspecified
control
19.4 PEMT plus vs PEMT
20 Delivery outcome: caesarean
section
20.1 PFMT versus no PEMT
20.2 PEMT versus usual care
20.3 PFMT versus unspecified
21 Delivery outcome: other
21.3 PFMT versus no PEMT
21.4 PFMT versus usual care
21.5 PEMT versus unspecified
control
22 Patient satisfaction and further
treatment
22.1 PFMT versus no PEMT
22.2 PFMT versus usual care
22.3 PEMT versus unspecified
control

N

1899

300
1599

Other data
Other data
Other data

Other data

Other data
Other data
Other data

Other data

Other data
Other data
Other data

Other data
Other data
Other data
Other data

Other data
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Other data
Other data
Other data
Other data

Other data
Other data

Other data
Other data

No numeric data
No numeric data

No numeric data

No numeric data

No numeric data
No numeric data

No numeric data

No numeric data

No numeric data
No numeric data

No numeric data

No numeric data
No numeric data
No numeric data

No numeric data

No numeric data

0.95[0.79, 1.14]

1.12 [0.79, 1.57]
0.90 [0.73, 1.12]
0.0 [0.0, 0.0]

No numeric data
No numeric data
No numeric data

No numeric data
No numeric data
No numeric data

No numeric data

No numeric data

Comparison 4. Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Urinary incontinence early 0 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
postnatal period (0-3 months)
1.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
1.2 PFMT versus usual care 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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1.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
2 Urinary incontinence mid- 0 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
postnatal period (> 3-6
months)
2.1 PEMT plus versus PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.2 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.3 PFMT versus usual care 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.4 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
3 Urinary incontinence 3 696 Risk Ratio (M-H, Random, 95% CI) 0.55 [0.29, 1.07]
late-postnatal period (> 6-12
months)
3.1 PEMT versus no PEMT 1 62 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.18, 0.47]
3.2 PFMT versus usual care 2 634 Risk Ratio (M-H, Random, 95% CI) 0.80 [0.61, 1.06]
3.3 PFMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
4 Urinary incontinence medium 0 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
term (> 1-5 years)
4.1 PEMT versus no PEMT 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 PFMT versus usual care 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.3 PEMT versus unspecified 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
5 Urinary incontinence long term 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
(> 5-10 years)
5.1 PFMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
5.2 PFMT versus usual care 1 516 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.88, 1.05]
5.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
6 Urinary incontinence very long 1 471 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.94, 1.12]
term (> 10 years)
6.1 PEMT versus usual care 1 471 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.94, 1.12]
7 Faecal incontinence early 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
postnatal period (0-3 months)
8 Faecal incontinence mid- 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
postnatal period (> 3-6
months)
9 Faecal incontinence 2 620 Risk Ratio (M-H, Random, 95% CI) 0.68 [0.24, 1.94]
late-postnatal period (> 6-12
months)
9.1 PFMT versus no PFMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
9.2 PFMT versus usual care 2 620 Risk Ratio (M-H, Random, 95% CI) 0.68 [0.24, 1.94]
9.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
10 Faecal incontinence medium 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
term (> 1-5 years)
11 Faecal incontinence long term 1 509 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.60, 1.50]
(> 5-10 years)
11.1 PFMT versus no PFMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
11.2 PFMT versus usual care 1 509 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.60, 1.50]
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11.3 PFMT versus unspecified
control
12 Faecal incontinence very long
term (> 10 years)
12.1 PEMT versus no PEMT
12.2 PEMT versus usual care
12.3 PFMT versus unspecified
control
13 Incontinence-specific quality of
life
13.1 PEMT versus usual care
14 Severity of incontinence
14.2 PEMT versus no PEMT
14.3 PEMT versus usual care
14.4 PFMT versus unspecified
control
15 Quality of life and health status
measures
16 Pelvic floor muscle function
16.1 PEMT versus no PEMT
16.2 PEMT versus usual care
16.3 PFMT versus unspecified
control

468

468

18

18

Risk Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Other data
Other data
Other data
Other data

Other data

Other data
Other data
Other data
Other data

0.0 [0.0, 0.0]

1.36 [0.84, 2.22]

0.0 [0.0, 0.0]
1.36 [0.84, 2.22]
0.0 [0.0, 0.0]

-1.66 [-3.51, 0.19]

-1.66 [-3.51, 0.19]
No numeric data
No numeric data
No numeric data

No numeric data

No numeric data

No numeric data
No numeric data
No numeric data

No numeric data

Comparison 5. Postnatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment

of incontinence

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Urinary incontinence early 0 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
postnatal period (0-3 months)
2 Urinary incontinence 5 2800 Risk Ratio (M-H, Random, 95% CI) 0.95 [0.75, 1.19]
mid-postnatal period (> 3-6
months)
2.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
2.2 PEMT versus usual care 5 2800 Risk Ratio (M-H, Random, 95% CI) 0.95 [0.75, 1.19]
2.3 PEMT versus unspecified 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
control
3 Urinary incontinence late 3 826 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.71, 1.09]
postnatal period (> 6-12
months)
3.1 PEMT versus no PEMT 1 107 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.31, 2.21]
3.2 PFMT versus usual care 2 719 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.71, 1.10]
3.3 PFMT versus unspecified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
control
4 Urinary incontinence medium 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
term (> 1-5 years)
4.1 PEMT versus no PEMT 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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4.2 PEMT versus usual care
4.3 PEMT versus unspecified
control
5 Urinary incontinence long term
(> 5 years)
5.1 PEMT versus no PEMT
5.2 PFMT versus usual care
5.3 PFMT versus unspecified
control
6 Faecal incontinence early
postnatal period (0-3 months)
6.1 PEMT versus no PEMT
6.2 PEMT versus usual care
6.3 PEMT versus unspecified
control
7 Faecal incontinence mid-
postnatal period (> 3-6
months)
7.1 PEMT versus no PEMT
7.2 PEMT versus usual care
7.3 PEMT versus unspecified
control
8 Faecal incontinence
late-postnatal period (> 6-12
months)
8.1 PEMT versus no PEMT
8.2 PFMT versus usual care
8.3 PFMT versus unspecified
control
9 Faecal incontinence medium
term (> 1-5 years)
10 Incontinence-specific quality of
life
10.1 PEMT versus no PEMT
10.2 PEMT versus usual care
10.3 PFMT versus unspecified
control
11 Severity of incontinence
11.1 PEMT versus no PEMT
11.2 PEMT versus usual care
11.3 PFMT versus unspecified
control
12 Loss of urine under stress test
postpartum
12.1 PEMT versus no PEMT
12.2 PEMT versus usual care
12.3 PFMT versus unspecified
control
13 Quality of life and health status
measures

13.1 PFMT versus no PFMT

1609

1609

107

107

323

323

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Other data

Other data

Other data

Other data

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Other data

Other data

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.93 [0.51, 1.67]

0.0 [0.0, 0.0]
0.93 [0.51, 1.67]
0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.73 [0.13, 4.21]

0.73 [0.13, 4.21]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

No numeric data
No numeric data

No numeric data

No numeric data
0.96 [0.58, 1.57]
0.0 [0.0, 0.0]
0.96 [0.58, 1.57]
0.0 [0.0, 0.0]

No numeric data

No numeric data
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13.2 PFMT versus usual care Other data No numeric data

13.3 PFMT versus unspecified Other data No numeric data
control
14 Pelvic floor muscle function Other data No numeric data
14.1 PEMT versus no PEMT Other data No numeric data
14.2 PFMT versus usual care Other data No numeric data
14.3 PFMT versus unspecified Other data No numeric data
control
14.4 PFMT plus versus Other data No numeric data
PEMT
15 Pelvic organ prolapse symptoms Other data No numeric data
15.1 PEMT versus no PEMT Other data No numeric data
15.2 PEMT versus usual care Other data No numeric data
15.3 PFMT versus unspecified Other data No numeric data
control

Analysis 1.1. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome | Urinary incontinence in late pregnancy.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

Outcome: | Urinary incontinence in late pregnancy

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%

n/N n/N cl @]

| PEMT versus no PFMT
Gorbea 2004 0/38 14/34 D 44 % 0.03[0.00,050]
Kocaoz 2013 9/52 24/50 - 19.5 % 0.36[0.19,070]
Subtotal (95% CI) 90 84 —— 24.0 % 0.14 [ 0.01, 2.04 ]

Total events: 9 (PFMT), 38 (Control)
Heterogeneity: Tau? = 2.85; Chi? = 3.68, df = | (P = 0.06); I*> =73%
Test for overall effect: Z = 1.44 (P = 0.15)

2 PFMT versus usual care

M rkved 2003 13/94 30/99 - 204 % 046 025,082 ]
Pelaez 2014 3/63 35/89 = 140 % 0.12[0.04,038]
Sampselle 1998 10/16 19126 - 20% 086055, 1.34]
Sangsawang 2016 9133 16/30 - 197 % 051027,098]
Subtotal (95% CI) 206 244 - 76.0 % 0.44 [ 0.22,0.91]

Total events: 35 (PFMT), 100 (Control)

0.001 001 0.1 | 10 100 1000

favours PFMT favours control

(Continued . . .)
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(... Continued)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
H,Randonl\:l,:%% H,Randor::l,%%
n/N n/N Cl Cl
Heterogeneity: Tau? = 0.41; Chi? = 14.69, df = 3 (P = 0.002); I> =80%
Test for overall effect: Z = 2.22 (P = 0.027)
Total (95% CI) 296 328 h 100.0 % 0.38 [ 0.20, 0.72 ]

Total events: 44 (PFMT), 138 (Control)

Heterogeneity: Tau? = 0.44; Chi? = 22.34, df = 5 (P = 0.00045); I> =78%
Test for overall effect: Z = 2.95 (P = 0.0031)

Test for subgroup differences: Chi? = 0.66, df = | (P = 0.42), I> =0.0%

0001 001 0.1 I 10 100 1000

favours PFMT favours control

Analysis 1.2. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 2 Urinary incontinence early postnatal period (0-3 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

Outcome: 2 Urinary incontinence early postnatal period (0-3 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| PFMT versus no PFMT
Gorbea 2004 6/38 16/34 — 224 % 0.34[0.15076]
Kocaoz 2013 1/52 9/50 - 10.0 % 0.1 [001,081]
Subtotal (95% CI) 920 84 — 32.3 % 0.27 [ 0.11, 0.67 ]
Total events: 7 (PFMT), 25 (Control)
Heterogeneity: Tau? = 0.09; Chi? = I.14, df = | (P = 029); I> =12%
Test for overall effect: Z = 2.82 (P = 0.0048)
2 PFMT versus usual care
Pelaez 2014 3/63 35/89 -— 18.3 % 0.12[0.04,038]
Sampselle 1998 920 17126 - 256 % 069039, 120]
Subtotal (95% CI) 83 115 — 43.9 % 0.30 [ 0.04, 2.31 ]

Total events: 12 (PFMT), 52 (Control)

01 02 05 I 2 5 10

favours PFMT favours control

(Continued . . .)
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(... Continued)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
H,Randonl\:l,:%% H,Randor::l,%%
n/N n/N

Heterogeneity: Tau? = 1.94; Chi? = 10.33, df = | (P = 0.001); I> =90%
Test for overall effect: Z = 1.15 (P = 0.25)
3 PFMT versus unspecified control

Barakat 201 | 10/34 11/33 — 238 % 0.88[043, 1.79]
Subtotal (95% CI) 34 33 — 23.8 % 0.88 [ 0.43, 1.79 ]
Total events: [0 (PFMT), I (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 035 (P = 0.73)
Total (95% CI) 207 232 — 100.0 % 0.38 [ 0.17, 0.83 ]
Total events: 29 (PFMT), 88 (Control)
Heterogeneity: Tau? = 0.55; Chi? = 15.58, df = 4 (P = 0.004); I> =74%
Test for overall effect: Z = 243 (P = 0.015)
Test for subgroup differences: Chi? = 4.36, df = 2 (P = 0.1 1), I> =54%

0l 02 05 I 2 5 10

favours PFMT

favours control
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Analysis 1.3. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 3 Urinary incontinence mid-postnatal period (> 3-6 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence
Outcome: 3 Urinary incontinence mid-postnatal period (> 3-6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% Cl

| PFMT versus no PFMT
Stothers 2002 7143 8/43 - 9.5 % 0.88 [ 0.35,2.20]

Subtotal (95% CI) 43 43 — 9.5 % 0.88 [ 0.35, 2.20 ]
Total events: 7 (PFMT), 8 (Control)
Heterogeneity: not applicable

Test for overall effect: Z =028 (P = 0.78)

2 PFMT versus usual care

Gaier 2010 11760 15/60 T 17.9 % 073037, 146]
M rkved 2003 9194 13/99 — 15.1 % 073[033, 1.63]
Reilly 2002 23/120 36/110 —& 44.8 % 059 [0.37,092]
Sampselle 1998 9/18 1326 - 127 % 1.00 [ 0.55, 1.82 ]
Subtotal (95% CI) 292 295 - 90.5 % 0.70 [ 0.52, 0.94 ]

Total events: 52 (PFMT), 77 (Control)

Heterogeneity: Chi2 = 1.98, df = 3 (P = 0.58); I> =0.0%
Test for overall effect: Z = 2.34 (P = 0.019)

Total (95% CI) 335 338 - 100.0 % 0.71 [ 0.54, 0.95 ]
Total events: 59 (PFMT), 85 (Control)

Heterogeneity: Chi? = 2.13, df = 4 (P = 0.71); 1> =0.0%

Test for overall effect: Z = 2.30 (P = 0.021)

Test for subgroup differences: Chi? = 0.21, df = | (P = 0.65), I> =0.0%

01 02 05 I 2 5 10

favours PFMT favours control
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Analysis 1.4. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 4 Urinary incontinence late postnatal period (> 6-12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence
Outcome: 4 Urinary incontinence late postnatal period (> 6-12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| PEMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

2 PFMT versus usual care
Sampselle 1998 10/19 11725 L] 100.0 % 120 [ 065,221 ]

Subtotal (95% CI) 19 25 T — 100.0 % 1.20 [ 0.65, 2.21 ]
Total events: 10 (PFMT), I (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable
Total (95% CI) 19 25 T — 100.0 % 1.20 [ 0.65, 2.21 ]
Total events: 10 (PFMT), I (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)
Test for subgroup differences: Not applicable

0.5 0.7 | 1.5 2

favours PFMT favours control
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Analysis 1.6. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of

incontinence, Outcome 6 Urinary incontinence long term (> 5 years).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

Outcome: 6 Urinary incontinence long term (> 5 years)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% ClI M-HFixed,95% ClI

| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care

M rkved 2003 22/94 16/94 T 335% 1.38[0.77,245]

Reilly 2002 28/79 33/85 - 66.5 % 091 [061,136]
Subtotal (95% CI) 173 179 - 100.0 % 1.07 [0.77, 1.48 ]
Total events: 50 (PFMT), 49 (Control)
Heterogeneity: Chi2 = 133, df = | (P = 0.25); 1> =25%
Test for overall effect: Z = 0.39 (P = 0.70)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Test for subgroup differences: Not applicable

0l 02 05 I 2 5 10

favours PFMT

favours control
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Analysis 1.13. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome |3 Incontinence-specific quality of life.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison:

Outcome:

I3 Incontinence-specific quality of life

| Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

Mean Mean
Study or subgroup PFMT Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Pelaez 2014 63 024 (1.2) 89 266 (4.1) [ | 100.0 % 242[-332,-152]
Subtotal (95% CI) 63 89 100.0 % -2.42[-3.32,-1.52]
Heterogeneity: not applicable
Test for overall effect: Z = 526 (P < 0.00001)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 63 89 100.0 % -2.42[-3.32,-1.52]

Heterogeneity: not applicable

Test for overall effect: Z = 526 (P < 0.00001)
Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours [PFMT]

Favours [Usual Care]

Analysis 1.14. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 14 Severity of incontinence.

Severity of incontinence

Study

Measure of

Outcome measure

PFMT data

Control data

Difference

PEMT versus no PEMT

Stothers 2002

Frequency of leakage

Leakage episodes in
5 days

Mean 3.4, SD not
reported, n=7 at 6
months postpartum

Mean 6.0, SD not
reported, n=8 at 6
months postpartum

Not calculable

Stothers 2002

Amount of leakage

Volume of urine loss
(g) on stress test with

standardised bladder

Mean 18, SD not
reported, n=? at 6
months postpartum

Mean 38, SD not
reported, n=? at 6

Not calculable
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(Continued)

Severity of incontinence

volume

months postpartum

Stothers 2002 Other leakage sever-

Not measured

Less than weekly,
weekly or daily uri-
nary incontinence
(not clear if self-re-
ported or from uri-

nary diary)

4 less than weekly,
2 weekly and none
with daily leakage,
n=38 at 6 weeks
postpartum

6 less than weekly,
8 weekly and 2 with
daily leakage, n=34
at 6 weeks postpar-
tum

Not calculated as va-
lid-
ity/reliability of this

measure not known

Grade I, II or III
leakage, where I=loss
of urine with cough-
ing or lifting, II=
urine leakage when
walking, and IIlI=
urine leakage when

upright

6 grade I, and none
with grade II or III
leakage, n=38 at 6
weeks postpartum

10 grade I, 6 grade
II, and none grade
III leakage, n=34 at

6 weeks postpartum

Not calculated as va-
lid-
ity/reliability of this

measure not known

Self-reported  leak-
age frequency cat-
egorised as never,
once a week, 2-3
times a week, once
a day, several times
a day, all the time
(item 3, ICIQ-SF)

60 never, 3 once a
week, n=63 at 36-40

weeks gestation

54 never, 18 once a
week, 9 2-3 times a
week, 7 once a day,
1 several times a day,

n=89

Author reported p-
value 0.0001

Self-

reported amount of
leakage categorised
as none, small, mod-
erate, large (item 4,

ICIQ-SF)

60 none, 3 small, n=
63 at 36-40 weeks

gestation

54 report none, 27 a
small, 5 moderate, 3
large, n=89

Author reported p-
value 0.0001

Symptom  impact,
numbered VAS 0-10
(10 worse) (item 5,

ICIQ-SF)

Mean 0.10, SD 0.
64, n=63

Mean 0.97, SD 1.8,
n=89

Mean difference -0.
87 (95% CI -1.28 to
-0.46)

ity
PFMT versus usual care
Gorbea 2004 Frequency of leakage
Gorbea 2004
Gorbea 2004 Other leakage sever-
ity
Pelaez 2014 Frequency of leakage
Pelaez 2014 Amount of leakage
DPelaez 2014 Symptom bother
Reilly 2002 Incontinence-spe-

cific quality of life

King’s Health Ques-

tionnaire

Not reported

Not reported

“No dif-
ference between the
study groups on any
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Severity of incontinence

(Continued)

of the 8 scales, and
all mean scores were

»

low

Reilly 2002

Reilly 2002

Other leakage sever-
ity

Mild, moderate or
se-

vere urinary inconti-
nence (not clear how
categorised)

19 mild, 3 moderate
and 1 severe, n=74
at 3 months postpar-
tum

30 mild, 5 moderate
and 1 severe, n=74 at
3 months post par-
tum

Not calculated as va-
lid-
ity/reliability of this

measure not known

Sampselle 1998

Frequency of leakage

Not measured

Sampselle 1998

Amount of leakage

Not measured

Sampselle 1998

Other leakage sever-
ity

Average score from
questionnaire

re urine leakage with
gentle cough, hard
cough, sneeze and
laugh scored 0 for
none, 1 for damp-
ness, 2 for wetness

and 3 for soaked

Mean 0.30, standard
deviation 0.44, n=
16 at 12 months
postpartum

Mean 0.32, standard
deviation 0.41, n=
21 at 12 months
postpartum

Not calculated as va-
lid-
ity/reliability of this

measure not known

Sangsawang 2016  Frequency ofleakage Bladder diary, num- Mean 12.4, SD 5. Mean 23.1, SD 5. Mean difference -8.
ber of leakages per 3, n=9 of 33 at 38 7, n=16 of 30 at 38 9 (95% CI -13.7 to
week weeks gestation weeks gestation -4.0)
Sangsawang 2016  Amount of leakage  Self-reported: none, None 24, small 2, None 14, small 2, Author reported p-
small (drops), mod- moderate 4, large 3 moderate 8, large 6 value 0.03
erate (wetting un-
derwear), large (wet-
ting outer clothing)
Sangsawang 2016  Other leakage sever- Perceived severityon Mean 5.0, SD 0.9, Mean 6.3, SD 1.2, Mean difference -2.
ity VAS (0-10) n=9 of 33 n=16 of 30 0 (95% CI -3.4 to -
0.6)
PFMT versus unspecified control
Barakat 2011 Frequency ofleakage ~Self-reported leak- 24 never, 5 once a 22 never, 5 once a Author reported p-

age frequency cat-
egorised as never,
once a week, 2-3
times a week, once
a day, several times
a day, all the time

week, 2 2-3 times a
week, 2 once a day,
1 several times a day,

n=34

week, 1 2-3 times a
week, 2 once a day,
3 several times a day,

n=33

value >0.05
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(Continued)

Severity of incontinence

(item 3, ICIQ-SF)

Barakat 2011 Amount of leakage

Self- Not reported
reported amount of
leakage categorised
as none, small, mod-
erate, large (item 4,

ICIQ-SF)

Not reported

Barakat 2011 Other leakage sever-

ity

Analysis 1.15. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of

incontinence, Outcome 15 Loss of urine under stress test late pregnancy.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison:

Outcome:

| Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

I5 Loss of urine under stress test late pregnancy

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
_ M-
H,Random,95% H,Random,95%
n/N n/N cl @]
| PEMT versus no PFMT
Kocaoz 2013 9/52 24/50 BH 100.0 % 0.36[0.19,070]
Total (95% CI) 52 50 - 100.0 % 0.36 [ 0.19, 0.70 ]

Total events: 9 (PFMT), 24 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 3.03 (P = 0.0025)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100
Favours [PFMT] Favours [No PFMT]
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Analysis 1.16. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 16 Loss of urine under stress test early postnatal period (0-3 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

Outcome: 16 Loss of urine under stress test early postnatal period (0-3 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

| PFMT versus no PFMT

Gorbea 2004 0/38 6/34 D 285 % 0.07[0.00, I.18]

Kocaoz 2013 1/52 9/50 — 382% 0.11 001,081 ]
Subtotal (95% CI) 920 84 - 66.7 % 0.09 [ 0.02, 0.47 ]
Total events: | (PFMT), |5 (Control)
Heterogeneity: Chi2 = 0.06, df = | (P = 0.81); I> =0.0%
Test for overall effect: Z = 2.86 (P = 0.0043)
2 PFMT versus usual care

Reilly 2002 7174 8/74 - 333% 0.88[0.33,229]
Subtotal (95% CI) 74 74 - 33.3 % 0.88 [ 0.33, 2.29 ]
Total events: 7 (PFMT), 8 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 027 (P = 0.79)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 164 158 e 100.0 % 0.35[0.17, 0.75 ]
Total events: 8 (PFMT), 23 (Control)
Heterogeneity: Chi? = 6.04, df = 2 (P = 0.05); 1> =67%
Test for overall effect: Z = 2.72 (P = 0.0065)
Test for subgroup differences: Chi> = 543, df = | (P = 0.02), I> =82%

0001001 0.1 1 10100 1000

favours PFMT

favours control

Analysis 1.17. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 17 Quality of life and health status measures.

Quality of life and health status measures

Study Outcome measure PFMT data

Control data

Difference

PFMT versus usual care

Reilly 2002 SE-36, general health scale Mean 84.4, SD 13.5, n=76 Mean 77.2, SD 16.3, n=72 Mean difference 7.2 (95%

(0=worst, 100=best)

CI 12.04, 2.36)
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Quality of life and health status measures

(Continued)

PFMT versus unspecified control

Barakat 2011  Maternal

perception of health status
(presume an item derived
from SF-306). Rated as very
bad, somewhat bad, good

or very good

1 very bad, 14 good, 18 very

good, n=34

1 very bad, 5 somewhat

bad, 18 good, 9 very good,
n=33

Analysis 1.18. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome |8 Pelvic floor muscle function.

Pelvic floor muscle function

Study Outcome measure

PFMT data

Control data

Difference

PFMT versus no PEMT

Gorbea 2004  No or minimal contraction
on electromyography. Not
clear what type of elec-
tromyography or how cate-

gorised

14 of 14 at 6 weeks postpar-
tum

10 of 12 at 6 weeks postpar-
tum

Not calculated as validity/
reliability of this measure
not known

PFMT versus usual care

Gaier 2010 PF muscle strength (mea-

sure not reported)

Significantly higher in the
training group at 12

weeks after delivery (p < 0.
05)

Reilly 2002 Vaginal squeeze pressure
(need unit of measurement)

, early post-natal

Mean 11.5, SD 7.8, n=68

Mean 10.5, SD 5.5, n=64

Mean difference 1.0 (95%
CI-1.31 to0 3.31)
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Analysis 1.19. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 19 Delivery outcome: caesarean section.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of incontinence

Outcome: |9 Delivery outcome: caesarean section

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% Cl

| PEMT versus no PFMT
Gorbea 2004 22/38 12/38 - 326 % 1.83[1.07,3.15]

Subtotal (95% CI) 38 38 T— 32.6 % 1.83 [1.07,3.15 ]
Total events: 22 (PFMT), 12 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 2.20 (P = 0.028)

2 PFMT versus usual care
Reilly 2002 19/120 14/110 — T 397 % 124 [ 0.66,236]

Subtotal (95% CI) 120 110 T — 39.7 % 1.24 [ 0.66, 2.36 ]
Total events: 19 (PFMT), 14 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.67 (P = 0.50)

3 PFMT versus unspecified control
Barakat 201 | 7134 10/33 e 27.6 % 0681029, 1.57]

Subtotal (95% CI) 34 33 R —— 27.6 % 0.68 [ 0.29, 1.57 ]
Total events: 7 (PFMT), 10 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.90 (P = 0.37)
Total (95% CI) 192 181 T 100.0 % 1.28 [ 0.89,1.85]
Total events: 48 (PFMT), 36 (Control)

Heterogeneity: Chi2 = 3.89, df = 2 (P = 0.14); 1> =49%

Test for overall effect: Z = 1.31 (P =0.19)

Test for subgroup differences: Chi? = 3.86, df = 2 (P = 0.15), I =48%

0.5 0.7 | 1.5 2

favours PFMT favours control

Analysis 1.20. Comparison | Antenatal pelvic floor muscle training (PFMT) versus control for prevention of
incontinence, Outcome 20 Delivery outcome: other.

Delivery outcome: other

Study Outcome measure PFMT data Control data Difference

PFMT versus no control
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(Continued)

Delivery outcome: other

Stothers 2002 Type of delivery

73.3% vaginal, 26.7% cae-
sarean; not reported per

group

Stothers 2002

PFMT versus usual care

Gaier 2010 Number with episiotomy 2 of 65 6 of 62 Relative risk 0.32 (95% CI
0.07 to 1.52)

Gaier 2010 Perineal trauma 0.5% 4.2% Unable to calculate

Reilly 2002 Type of delivery 78 normal vaginal, 13 ven- 72 normal vaginal, 22 ven- Relative risk for normal

touse, 8 forceps, n=120 touse, 2 forceps, n=110 vaginal delivery 0.99 (95%

CI0.82 to 1.20)
Relative risk for assisted
vaginal delivery 0.80 (95%
CI 0.47 to 1.36)

Reilly 2002

PFMT versus unspecified control

Barakat 2011 Type of delivery

20 normal vaginal, 7 as-
sisted vaginal, n=34

18 normal vaginal, 5 as-
sisted vaginal, n=33

Relative risk for normal
vaginal delivery 1.08 (95%
CI10.71 to 1.64)
Relative risk for assisted
vaginal delivery 1.36 (95%
CI 0.48 to 3.86)

Barakat 2011

Perineal trauma

22 intact perineum, 6 grade
1 tear, 5 grade 2 tear, 1 grade
3 tear, n=34

19 intact perineum, 6 grade
1 tear, 8 grade 2 tear, 0 grade
3 tear, n=33

Relative risk for perineal
tear 0.83 (95% CI 0.45 to
1.52)
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Analysis 2.1. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of

incontinence, Outcome | Urinary incontinence late pregnancy.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: | Urinary incontinence late pregnancy
Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT vs usual care
Cruz 2014 420 11721 ‘ 162 % 0.38[0.15, 1.00]
Dinc 2009 16/40 25/40 D E— 348 % 0.64 [ 041, 1.00]
Woldringh 2007 74/93 113/131 - 49.1 % 092082, 1.04]
Subtotal (95% CI) 153 192 —— 100.0 % 0.70 [ 0.44, 1.13 ]
Total events: 94 (PFMT), 149 (Control)
Heterogeneity: Tau? = 0.1 ; Chi? = 6.89, df =2 (P = 0.03); I> =71%
Test for overall effect: Z = 1.46 (P = 0.14)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 153 192 — 100.0 % 0.70 [ 0.44, 1.13 ]
Total events: 94 (PFMT), 149 (Control)
Heterogeneity: Tau? = 0.1 |; Chi? = 6.89, df = 2 (P = 0.03); I =71%
Test for overall effect: Z = 1.46 (P = 0.14)
Test for subgroup differences: Not applicable
05 07 | 1.5 2

favours PFMT

favours control
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Analysis 2.2. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 2 Urinary incontinence early postnatal period (0-3 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 2 Urinary incontinence early postnatal period (0-3 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
HRandom55% HRandom®55%
n/N n/N
| PEMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Dinc 2009 6/40 13/40 — & 347 % 046[0.19, 1.09]
Woldringh 2007 50/87 74/125 | 3 653 % 097[077,122]
Subtotal (95% CI) 127 165 ——— 100.0 % 0.75[0.37,1.53 ]
Total events: 56 (PFMT), 87 (Control)
Heterogeneity: Tau? = 0.19; Chi? = 2.83, df = | (P = 0.09); I*> =65%
Test for overall effect: Z = 0.79 (P = 043)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 127 165 ——— 100.0 % 0.75[0.37,1.53 ]
Total events: 56 (PFMT), 87 (Control)
Heterogeneity: Tau? = 0.19; Chi? = 2.83, df = | (P = 0.09); I*> =65%
Test for overall effect: Z = 0.79 (P = 043)
Test for subgroup differences: Not applicable
0l 02 05 | 2 5 10

favours PFMT

favours control
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Analysis 2.3. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 3 Urinary incontinence mid-postnatal period (> 3-6 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (> 3-6 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% ClI

| PEMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

2 PFMT versus usual care
Woldringh 2007 39/79 57/108 n 100.0 % 094070, 1241

Subtotal (95% CI) 79 108 100.0 % 0.94 [ 0.70, 1.24 |
Total events: 39 (PFMT), 57 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)

Heterogeneity: not applicable

¢
v

Test for overall effect: not applicable
Total (95% CI) 79 108 - 100.0 % 0.94 [ 0.70, 1.24 ]
Total events: 39 (PFMT), 57 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)
Test for subgroup differences: Not applicable

0l 02 05 I 2 5 10

favours PFMT favours control
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Analysis 2.4. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 4 Urinary incontinence late postnatal period (> 6-12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 4 Urinary incontinence late postnatal period (> 6-12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
HRandoms5% HRandom®s5%
n/N n/N Cl
| PEMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Skelly 2004 12/352 46/353 i 479 % 026[0.14,049]
Woldringh 2007 35/65 59/99 - 52.1 % 090068, 1.19]
Subtotal (95% CI) 417 452 —— 100.0 % 0.50 [ 0.13,1.93 ]
Total events: 47 (PFMT), 105 (Control)
Heterogeneity: Tau? = 0.89; Chi? = 1593, df = | (P = 0.00007); I> =94%
Test for overall effect: Z = 1.01 (P =0.31)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 417 452 —— 100.0 % 0.50 [ 0.13,1.93 ]
Total events: 47 (PFMT), 105 (Control)
Heterogeneity: Tau? = 0.89; Chi? = 1593, df = | (P = 0.00007); I> =94%
Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
02 0.5 | 2 5

favours PFMT

favours control
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Analysis 2.14. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 14 Incontinence-specific quality of life.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison:

Outcome:

14 Incontinence-specific quality of life

2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Mean Mean
Study or subgroup PFMT Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Cruz 2014 20 1.2 (2.5) 21 4.7 (5.6) [ | 100.0 % -350 [ -6.13,-0.87 ]
Subtotal (95% CI) 20 21 y 100.0 % -3.50 [ -6.13, -0.87 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.60 (P = 0.0092)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 20 21 y 100.0 % -3.50 [ -6.13, -0.87 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.60 (P = 0.0092)
Test for subgroup differences: Not applicable

-100

-50
Favours [PFMT]

50 100

Favours [Usual Care]

Analysis 2.15. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 15 Quality of life and health status measures.

Quality of life and health status measures

Study

Outcome measure

PFMT data

Control data

Difference

PFMT versus usual care

Woldringh 2007

Incon-

tinence Impact Question-
naire (IIQ), and data then
dichotomised into impact
versus no impact in four
subscales - impact on social
relations, impact on emo-
tional health, impact on

Impact on social relations
2, on emotional health 11,
on recreational activities
10, and on physical activi-
ties 4, n=65 at 12 months
postpartum

Impact on social relations
5, on emotional health 14,
on recreational activities
10, and on physical activi-
ties 7, n=99 at 12 months
postpartum

Not calculated as validity/
reliability of this measure
not known
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Quality of life and health status measures

(Continued)

recreational activities, and

impact on physical activi-

ties (not clear how this was

done)

Woldringh 2007

Analysis 2.16. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome |6 Severity of incontinence.

Severity of incontinence

Study Measure of Outcome measure PFMT data Control data Difference
PFMT versus usual care
Woldringh 2007  Frequency of leakage 7 day urinary diary ~ Not reported Not reported
Woldringh 2007 Amount of leakage ~ Not measured
Woldringh 2007  Other leakage sever- A combi- 9 with moderate to 8 with moderate to Not calculated as va-
ity nation of data from severe leakage, n=65 severe leakage, n=99 lidity/relia-
a7 day bladder diary at 12 months post- at 12 months post- bility of this measure

and a questionnaire
(PRAFAB, Vierhout
1990), ending with a
score between 0 and
10. Mild urinary in-
continence 0 to 4,
and moderate to se-
vere incontinence 5
to 10

partum

partum

not known

Analysis 2.17. Comparison 2 Antenatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome |7 Pelvic floor muscle function.

Pelvic floor muscle function

Study

Outcome measure

PFMT data

Control data

Difference

PFMT versus usual care

Cruz 2014 Maximal vaginal squeeze Mean 29.8, SD 18.8, n=20 Mean 24.2, SD 12.9, n=21

pressure, in cm water (Per- in third trimester

itron)

in third trimester

Mean difference 5.6 (95%
CI -4.32 to0 15.52)

Cruz 2014
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Analysis 3.1. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome | Urinary incontinence late pregnancy.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: | Urinary incontinence late pregnancy
Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
| PFMT versus no PFMT
Assis 2015 4/58 28/29 - 34 % 0.07[003,0.18]
Ko 2011 52/150 72/150 = 124 % 0.72[055,095]
Subtotal (95% CI) 208 179 —— 15.8 % 0.24 [ 0.02, 2.53 ]
Total events: 56 (PFMT), 100 (Control)
Heterogeneity: Tau? = 2.79; Chi? = 23.02, df = | (P<0.00001); I> =96%
Test for overall effect: Z = 1.19 (P = 0.23)
2 PFMT versus usual care
B 2011 17/52 16/53 T 70 % 108062, 191]
Fritel 2015 50/112 49/112 * 12.0 % 102076, 1.37]
Hughes 2001 357/585 385/584 . 15.8 % 0.93[085, 1.01]
Miquelutti 2013 35/85 52/76 - 1.9 % 0.60 [ 045,081 ]
M rkved 2003 48/148 74/153 - 122 % 0.67 050, 0.89 ]
Sampselle 1998 14/22 26/33 - 10.5 % 081 [056, I.16]
Stafne 2012 166/397 192/365 - 14.9 % 0.79 [ 068,092 ]
Subtotal (95% CI) 1401 1376 4 84.2 % 0.82 [ 0.72, 0.94 |
Total events: 687 (PFMT), 794 (Control)
Heterogeneity: Tau? = 0.02; Chi? = 1447, df = 6 (P = 0.02); 1> =59%
Test for overall effect: Z = 2.84 (P = 0.0046)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
4 PFMT plus versus PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 1609 1555 N 100.0 % 0.74 [ 0.61, 0.90 ]
Total events: 743 (PFMT), 894 (Control)
Heterogeneity: Tau? = 0.06; Chi? = 43.80, df = 8 (P<0.00001); I> =82%
Test for overall effect: Z = 2.99 (P = 0.0028)
Test for subgroup differences: Chi? = 1.05, df = | (P = 0.30), I> =5%
0.001 001 0.1 | 10100 1000

favours PFMT favours control
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Analysis 3.2. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 2 Urinary incontinence early postnatal period (0-3
months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 2 Urinary incontinence early postnatal period (0-3 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-HFixed,95% ClI
| PFMT versus no PFMT
Ko 2011 38/150 53/150 i 330% 0.72[ 051, 1.02]
Subtotal (95% CI) 150 150 - 33.0 % 0.72 [ 0.51, 1.02 ]
Total events: 38 (PFMT), 53 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.86 (P = 0.062)
2 PFMT versus usual care
B 2011 12/52 13/53 _— 8.0 % 094047, 1.87]
Fritel 2015 35/104 41/107 —- 25.1 % 0.88[ 061, 126]
Sampselle 1998 13/28 13/23 T 89 % 0.82[048, 1.40]
Subtotal (95% CI) 184 183 - 42.0 % 0.88 [ 0.67, 1.16 ]
Total events: 60 (PFMT), 67 (Control)
Heterogeneity: Chi2 = 0.10, df = 2 (P = 0.95); I> =0.0%
Test for overall effect: Z = 092 (P = 0.36)
3 PFMT versus unspecified control
Frumenzio 2012 32/48 39/45 Rl 250 % 0.77 [ 061,097 ]
Subtotal (95% CI) 48 45 - 25.0 % 0.77 [ 0.61, 0.97 ]
Total events: 32 (PFMT), 39 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 2.23 (P = 0.026)
Total (95% CI) 382 378 hg 100.0 % 0.80 [ 0.67, 0.95 ]
Total events: 130 (PFMT), 159 (Control)
Heterogeneity: Chi2 = 0.96, df = 4 (P = 0.92); I> =0.0%
Test for overall effect: Z = 2.55 (P = 0.011)
Test for subgroup differences: Chi? = 0.90, df = 2 (P = 0.64), I> =0.0%

0l 02 05 | 2 5 10

favours PFMT favours control
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Analysis 3.3. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 3 Urinary incontinence mid-postnatal period (> 3-6

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 3 Urinary incontinence mid-postnatal period (> 3-6 months)

months).

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
I PFMT versus no PFMT
Ko 2011 25/150 42/150 - 189 % 0.60[0.38,092]
Subtotal (95% CI) 150 150 —— 18.9 % 0.60 [ 0.38, 0.92 ]
Total events: 25 (PFMT), 42 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 2.31 (P = 0.021)
2 PFMT versus usual care
Hughes 2001 211/585 222/584 - 309 % 0957082, 1.10]
M rkved 2003 29/148 49/153 - 205 % 061 [041,091]
Sampselle 1998 15/26 19/32 - 19.0 % 0971063, 1.50]
Subtotal (95% CI) 759 769 - 70.4 % 0.85[0.65, 1.11 ]
Total events: 255 (PFMT), 290 (Control)
Heterogeneity: Tau? = 0.03; Chi? = 4.21, df = 2 (P = 0.12); I*> =52%
Test for overall effect: Z = 1.18 (P = 0.24)
3 PFMT versus unspecified control
Frumenzio 2012 8/48 18/45 e 10.7 % 04210.20,0.86]
Subtotal (95% CI) 48 45 e 10.7 % 0.42 [ 0.20, 0.86 ]
Total events: 8 (PFMT), 18 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 2.36 (P = 0.018)
Total (95% CI) 957 964 - 100.0 % 0.73 [ 0.55, 0.97 ]
Total events: 288 (PFMT), 350 (Control)
Heterogeneity: Tau? = 0.06; Chi? = 1142, df = 4 (P = 0.02); I> =65%
Test for overall effect: Z = 2.14 (P = 0.033)
Test for subgroup differences: Chi? = 4.44, df =2 (P = 0.11), I> =55%
0.2 0.5 | 2 5

favours PFMT

favours control
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Analysis 3.4. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 4 Urinary incontinence late postnatal period (> 6-12

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

months).

Outcome: 4 Urinary incontinence late postnatal period (> 6-12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% C M-HFixed,95% ClI
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Fritel 2015 30/93 38/97 :[; 682 % 0.82[056, 121]
Sampselle 1998 1526 18/28 318% 090058, 1.38]
Subtotal (95% CI) 119 125 - 100.0 % 0.85 [ 0.63, 1.14 ]
Total events: 45 (PFMT), 56 (Control)
Heterogeneity: Chi2 = 009, df = | (P = 0.76); I> =0.0%
Test for overall effect: Z = 1.10 (P = 0.27)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 119 125 - 100.0 % 0.85 [ 0.63, 1.14 ]
Total events: 45 (PFMT), 56 (Control)
Heterogeneity: Chi? = 0.09, df = | (P = 0.76); 1> =0.0%
Test for overall effect: Z = 1.10 (P = 0.27)
Test for subgroup differences: Not applicable
0l 02 05 | 2 5 10

favours PFMT

favours control
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Analysis 3.6. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 6 Urinary incontinence long term (> 5 years).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison:

Outcome: 6 Urinary incontinence long term (> 5 years)

3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

| PEMT versus usual care
M rkved 2003 22/94 16/94 H 100.0 % 1.38[0.77,245]
Total (95% CI) 94 94 g 100.0 % 1.38 [ 0.77, 2.45 ]

Total events: 22 (PFMT), 16 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)
Test for subgroup differences: Not applicable

0.0l 0.1
favours PFMT

10 100

favours control
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Analysis 3.7. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 7 Faecal incontinence late pregnancy.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 7 Faecal incontinence late pregnancy

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% CI M-H Fixed,95% Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
B 2011 0/52 0/53 Not estimable
Stafne 2012 121397 18/365 —— 100.0 % 061030, 1.25]
Subtotal (95% CI) 449 418 T 100.0 % 0.61 [ 0.30, 1.25 ]
Total events: 12 (PFMT), 18 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.34 (P = 0.18)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 449 418 T 100.0 % 0.61 [ 0.30, 1.25 ]
Total events: 12 (PFMT), 18 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.34 (P = 0.18)
Test for subgroup differences: Not applicable
02 0.5 | 2 5

favours PFMT

favours control
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Analysis 3.8. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 8 Faecal incontinence early postnatal period (0-3 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 8 Faecal incontinence early postnatal period (0-3 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-HFixed,95% ClI

| PEMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

2 PFMT versus usual care

B 2011 1143 3/47 —— 1000 % 036 004,337]

Subtotal (95% CI) 43 47 — 100.0 % 0.36 [ 0.04, 3.37 |
Total events: | (PFMT), 3 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.37)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable
Total (95% CI) 43 47 —— 100.0 % 0.36 [ 0.04, 3.37 |
Total events: | (PFMT), 3 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable

002 Ol | 10 50

favours PFMT favours control
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Analysis 3.13. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome |3 Incontinence-specific quality of life late pregnancy.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: |3 Incontinence-specific quality of life late pregnancy

Mean Mean
Study or subgroup PFMT Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Fritel 2015 112 27 (3.7) 112 29 (4) [ | 100.0 % -020[-1.21,081]
Subtotal (95% CI) 112 112 100.0 % -0.20[-1.21,0.81 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.39 (P = 0.70)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 112 112 100.0 % -0.20 [ -1.21,0.81]
Heterogeneity: not applicable
Test for overall effect: Z = 039 (P = 0.70)
Test for subgroup differences: Not applicable
-100 50 0 50 100

Favours [PFMT]

Favours [Usual Care]
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Analysis 3.14. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 14 Incontinence-specific quality of life early postnatal
period (0-3 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 4 Incontinence-specific quality of life early postnatal period (0-3 months)

Mean Mean
Study or subgroup PFMT Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

2 PFMT versus usual care
Fritel 2015 104 1.7 (29) 107 23 (34) [ | 100.0 % -0.60 [-1.45,025]

Subtotal (95% CI) 104 107 100.0 % -0.60 [ -1.45,0.25]
Heterogeneity: not applicable

Test for overall effect: Z = 1.38 (P = 0.17)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable
Total (95% CI) 104 107 100.0 % -0.60 [ -1.45,0.25 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.38 (P = 0.17)
Test for subgroup differences: Not applicable

-100  -50 0 50 100
Favours [PFMT] Favours [Usual Care]
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Analysis 3.15. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 15 Incontinence-specific quality of life late postnatal

period (> 6-12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: |5 Incontinence-specific quality of life late postnatal period (> 6-12 months)

Mean

Study or subgroup PFMT Control Difference Weight
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl

Mean
Difference

IV Fixed,95% ClI

| PFMT versus no PFMT

Subtotal (95% CI) 0 0
Heterogeneity: not applicable

Test for overall effect: not applicable

2 PFMT versus usual care
Fritel 2015 93 1.9 (3.7) 97 2.1 (33)

Subtotal (95% CI) 93 97
Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.69)

3 PFMT versus unspecified control

Subtotal (95% CI) 0 0
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 93 97
Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.69)

Test for subgroup differences: Not applicable

[ | 1000 %

100.0 %

100.0 %

Not estimable

2020 -120,080]

-0.20 [ -1.20, 0.80 ]

Not estimable

-0.20 [ -1.20, 0.80 ]

-100  -50
Favours [PFMT]

0 50 100

Favours [Usual Care]

Analysis 3.16. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 16 Severity of incontinence.

Severity of incontinence

Study Measure of Outcome measure PFMT data Control data Difference
PFMT versus usual care
Hughes 2001 Frequency of leakage Experi- 217 of 585 at 3 210 of 584 at 3 Relatve risk 1.03

encing occasional or months postpartum  months postpartum

more than occasional
urine leakage (not
clear how measured)

(95% CI 0.89 to 1.
20)
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Severity of incontinence  (Continued)

Hughes 2001 Amount of leakage ~ Experiencing a drop 228 of 585 at 3 234 of 584 at 3 Relative risk 0.97
or more than a drop months postpartum  months postpartum  (95% CI 0.84 to 1.
of urine leakage (not 12)
clear how measured)

Hughes 2001 Other leakage sever- Not measured
ity

Sampselle 1998 Frequency of leakage Not measured

Sampselle 1998  Amount of leakage ~ Not measured

Sampselle 1998 Other leakage sever- Average Mean 0.38, SD 0.56, Mean 0.42, SD 0.49, Not calculated as va-
ity score from question- n=22 at 12 months n=24 at 12 months lidity/relia-

naire re urine leakage postpartum postpartum bility of this measure
with gentle cough, not known

hard cough, sneeze
and laugh scored 0
for none, 1 for damp-
ness, 2 for wetness

and 3 for soaked

Analysis 3.17. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 17 Loss of urine under stress test early postnatal period (0-
3 months).

Loss of urine under stress test early postnatal period (0-3 months)

Study Measure PFMT Control Difference

PFMT versus usual care

Frite] 2015 24 hour pad test (g Mean 0.9, SD 1.6, n=78 at 2 Mean 1.3, SD 3.3, n=85 at 2 Mean difference -0.40 (95%
months postpartum months postpartum CI -1.19 t0 0.39)

Analysis 3.18. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 18 Quality of life and health status measures.

Quality of life and health status measures

Study Outcome measure PFMT data Control data Difference

PEMT versus no PEFMT

Ko 2011 UDI-6 (0-100) Mean 3.44, SD 3.26, n= Mean 4.66, SD 3.32, n= Late pregnancy, mean dif-
150 in late pregnancy; 150 in late pregnancy; ference-1.22 (95% CI -1.
Mean 0.81, SD 1.36, n= Mean 1.54, SD 1.59, n= 96 to -0.48); 0-3 months
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Quality of life and health status measures

(Continued)

150 at 0-3 months post-
partum; Mean 0.35, SD 0.
84, n=150 at > 3-6 months
postpartum

150 at 0-3 months post-
partum; Mean 0.86, SD 1.
14, n=150 at > 3-6 months
postpartum

postpartum, mean differ-
ence -0.73 (95% CI -1.06
to -0.40); > 3-6 months
postpartum, mean differ-
ence -0.51 (95% CI -0.74
t0 -0.28)

Mean 3.77, SD 6.01, n=
150 in late pregnancy;
Mean 1.73, SD 3.57, n=
150 at 0-3 months post-
partum; Mean 0.77, SD 2.
07,n=150 at > 3-6 months
postpartum

Mean 5.28, SD 5.16, n=
150 in late pregnancy;
Mean 5.28, SD 5.61, n=
150 at 0-3 months post-
partum; Mean 1.56, SD 2.
20, n=150 at > 3-6 months
postpartum

Late pregnancy, mean dif-
ference -1.51 (95% CI -2.
78 to -0.24); 0-3 months
postpartum, mean differ-
ence -3.55 (95% CI -4.61
to -2.49); > 3-6 months
postpartum, mean differ-
ence -0.79 (95% CI -1.27
to -0.31)

Mean 1.7, SD 1.3, n=112
in late pregnancy; Mean
0.8, SD 0.9, n=105 at
0-3 months postpartum;
Mean 0.9, SD 1.1, n=94
at > 6-12 months postpar-

tum

Mean 2.0, SD 1.4, n=111
in late pregnancy; Mean
0.9, SD 1.0, n=107 at
0-3 months postpartum;
Mean 1.0, SD 1.1, n=97
at > 6-12 months postpar-

tum

Late pregnancy, mean dif-
ference -0.30 (95% CI -0.
65 to 0.05); 0-3 months
postpartum, mean differ-
ence -0.10 (95% CI -0.
3610 0.16); >6-12 months
postpartum, mean differ-
ence -0.10 (95% CI -0.41
t0 -0.12)

Ko 2011 11Q7 (0-100)

Ko 2011

Ko 2011

Ko 2011

Ko 2011

Ko 2011

Ko 2011

PFMT versus usual care

Fritel 2015 Female Pelvic Floor Ques-
tionnaire (FPFQ) bladder
score (0-10; 10 worse)

Fritel 2015 FPFQ bowel score (0-10)

Mean 1.3, SD 1.1, n=112
in late pregnancy; Mean
1.2, SD 1.2, n=104 at
0-3 months postpartum;
Mean 1.0, SD 1.0, n=94
at > 6-12 months postpar-
tum

Mean 1.4, SD 1.1, n=112
in late pregnancy; Mean
1.4, SD 1.2, n=107 at
0-3 months postpartum;
Mean 1.1, SD 1.0, n=97 >
6-12 months postpartum

Late pregnancy, mean dif-
ference -0.10 (95% CI -0.
39 to -0.19); 0-3 months
postpartum, mean differ-
ence -0.20 (95% CI -0.
52 t00.12); >6-12 months
postpartum, mean differ-
ence -0.10 (95% CI -0.38
t0 0.18)
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Quality of life and health status measures

(Continued)

Fritel 2015

FPFQ prolapse score (0-
10)

Mean 0.7, SD 1.2, n=112
in late pregnancy; Mean
0.3, SD 1.1, n=104 at
0-3 months postpartum;
Mean 0.4, SD 1.2, n=95
at > 6-12 months postpar-
tum

Mean 0.7, SD 1.4, n=112
in late pregnancy; Mean
0.5, SD 1.3, n=107 at
0-3 months postpartum;
Mean 0.4, SD 1.0, n=97
at > 6-12 months postpar-
tum

Late pregnancy, mean dif-
ference 0.00 (95% CI -0.
34 to 0.34); 0-3 months
postpartum, mean differ-
ence -0.20 (95% CI -0.
52 t00.12); >6-12 months
postpartum, mean differ-
ence 0.00 (95% CI -0.31
to 0.31)

Fritel 2015

Female Pelvic Floor Ques-
tionnaire sex score (0-10;
10 worse)

Mean 2.7, SD 1.8, n=79
in late pregnancy; Mean
3.1, SD 2.1, n=73 at
0-3 months postpartum;
Mean 2.4, SD 1.8, n=86
at > 6-12 months postpar-

tum

Mean 3.1, SD 2.1, n=68
in late pregnancy; Mean
3.5, SD 2.2, n=77 at
0-3 months postpartum;
Mean 2.7, SD 2.0, n=83
at > 6-12 months postpar-
tum

Late pregnancy, mean dif-
ference -0.90 (95% CI -1.
54 to -0.26); 0-3 months
postpartum, mean differ-
ence -0.40 (95% CI -1.
09 t0 0.29); >6-12 months
postpartum, mean differ-
ence -0.30 (95% CI -0.87
to 0.27)

Fritel 2015

Contilife score (0-10; 10
better)

Mean 9.3, SD 1.1, n=
108 in late pregancy; Mean
9.6, SD 0.8, n=102 at
0-3 months postpartum;
Mean 9.5, SD 1.2, n=91
at > 6-12 months postpar-
tum

Mean 9.2, SD 1.3, n=
109 in late pregancy; Mean
9.5, SD 0.8, n=101 at
0-3 months postpartum;
Mean 9.5, SD 1.0, n=89
at > 6-12 months postpar-
tum

Late pregnancy, mean dif-
ference 0.10 (95% CI -0.
22 to 0.42); 0-3 months
postpartum, mean differ-
ence 0.10 (95% CI -0.12
to 0.32); >6-12 months
postpartum, mean differ-
ence 0.00 (95% CI -0.32
to 0.32)

Fritel 2015

Sexually active

83 of 112 at end of preg-
nancy; 74 of 104 at 0-3
months postpartum; 89 of
95 at > 6-12 months post-
partum

70 of 112 at end of preg-
nancy; 79 of 106 at 0-3
months postpartum; 91 of
97 at > 6-12 months post-

partum

Late pregnancy, relative
risk 1.19 (95% CI 0.99
to 1.42); 0-3 months post-
partum, relative risk 0.95
(95% CI 0.81 to 1.13)
; >6-12 months postpar-
tum, relative risk 1.0 (95%
CI 0.93 to 1.07)

Fritel 2015

EuroQoL-5D (0-100; 100
better)

Mean 76.4, SD 20.4, n=
111 at end of pregnancy;
Mean 82.8, SD 18.2, n=
105 at 0-3 months post-
partum; Mean 86.8, SD
13.1, n=94 at > 6-12
months postpartum

Mean 77.9, SD 16.3, n=
112 at end of pregnancy;
Mean 80.4, SD 17.0, n=
107 at 0-3 months post-
partum; Mean 82.9, SD
14.8, n=97 at > 6-12
months postpartum

Late pregnancy, mean dif-
ference -1.50 (95% CI -6.
35 to 3.35); 0-3 months
postpartum, mean differ-
ence 2.40 (95% CI -2.34
to 7.14); >6-12 months
postpartum, mean differ-
ence 3.90 (95% CI -0.06
to 7.86)
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Quality of life and health status measures  (Continued)

Fritel 2015

Hughes 2001

Hughes 2001 BFLUTs questionnaire: a 47 of 585 at 6 months 41 of 584 at 6 months Relativerisk 1.14(95% CI
negative effect on exercise postpartum postpartum 0.76 to 1.71)
in response to question
“does incontinence affect
physical activity?”

Hughes 2001
Hughes 2001
Hughes 2001
Hughes 2001
Hughes 2001
Hughes 2001
Miquelutti 2013 State Trait Anxiety Inven- Trait anxiety 18 of 85 Trait anxiety 20 of 76 Trait anxiety, relative risk
tory (STAI) (20-80; 50-64  State anxiety 16 of 85 State anxiety 14 of 76 0.80 (95% CI 0.46 to 1.
high; 65-80 very high) 40)
State anxiety, relative risk
1.02 (95% CI 0.53 to 1.
95)
Miquelutti 2013
Miquelutti 2013
Miquelutti 2013
Miquelutti 2013
Miquelutti 2013
Miquelutti 2013
Miquelutti 2013
Morkved 2003 Sexual satisfaction at 6 34 of 94 17 of 94 Relative risk 2.00 (95% CI
years post-delivery 1.20 t0 3.32)
Maorkved 2003
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Quality of life and health status measures  (Continued)

Morkved 2003

Morkved 2003

Morkved 2003

Morkved 2003

Morkved 2003

Morkved 2003

Stafne 2012 Psychologi- Total score at end of preg- Total score at end of preg-
cal General Well-being In-  nancy: Mean 79.5 (95% nancy: Mean 78.5 (95%
dex (PGWBI) (0-110; 110 CI 78.5 to 80.6), n=389  CI 77.5 to 79.6), n=361
better)

Mean difference 0.71
(95% CI -0.60 to 2.01)

Stafne 2012

Stafne 2012

Stafne 2012

Stafne 2012

Stafne 2012

Stafne 2012

Stafne 2012

PFMT versus unspecified control

Dokmeci 2008 UDI-6 No data No data

Authors

stated that there was a sig-
nificant decrease in scores
between first trimester and
third trimester and be-
tween third trimester and
6 weeks postpartum

Dokmeci 2008  11Q-7 No data No data

Authors stated that there
were no significant dif-
ferences observed during
pregnancy or postpartum

Dokmeci 2008  PISQ-12 No data No data

Authors stated that there
were no significant dif-
ferences observed during
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Quality of life and health status measures

(Continued)

pregnancy or postpartum

Dokmeci 2008

Dokmeci 2008

Dokmeci 2008

Dokmeci 2008

Dokmeci 2008

Analysis 3.19. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 19 Pelvic floor muscle function.

Pelvic floor muscle function

Study Measure PFMT Control Difference

PFMT versus no PFMT

Assis 2015 Perinom- Mean 9.45, SD 1.05, n=58 Mean 4.7, SD 1.7, n=29 Mean  difference  4.75
etry, vaginal squeeze pres- (95% CI 4.07 to 5.43)
sure (cm water), late preg-
nancy

Assis 2015

PFMT versus usual care

Fritel 2015 Pelvic floor muscle Mean 3.5, SD 1.5, n=105 Mean 3.3, SD 1.3, n=107 Mean difference 0.12
strength, modified Oxford at 2 months postpartum ~ at 2 months postpartum  (95% CI -0.18 to 0.58)
scale (0-5; 5 better)

Fritel 2015 Change in pelvic floor Mean 0.08, SD 1.32, n= Mean -0.25, SD 1.11, n= Mean difference 0.33
muscle strength, baseline 101 103 (95% CI -0.00 to 0.66)
to 2 months postpartum

Morkved 2003  Vaginal squeeze pressure Mean 29.5, 95% CI 26.8 Mean 25.6, 95% CI 23.2 Mean difference  3.90
(cm water) to32.2,n=143 at 3 months t027.9,n=146at3 months (95% CI 0.35 to 7.45)

postpartum postpartum
Morkved 2003

PFMT versus unspecified control

Dokmeci 2008

Electromyography ~ with

vaginal electrode

No data

No data

Authors stated that “Max-
imum pelvic floor strength
was increased significantly
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Pelvic floor muscle function (Continued)

between first and third vis-
its in PEMT group, p=0.
03 and between first and
post-partum visits in con-
trol group, p=0.03.”

Dokmeci 2008

Analysis 3.20. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 20 Delivery outcome: caesarean section.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 20 Delivery outcome: caesarean section

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl

| PEMT versus no PFMT
Ko 2011 48/150 43/150 * 236 % 11120079, 1.57]
Subtotal (95% CI) 150 150 * 23.6 % 1.12[0.79, 1.57 ]

Total events: 48 (PFMT), 43 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.63 (P = 0.53)

2 PFMT versus usual care

B 20l 3/52 5/53 — 27 % 061 [0.15,243 ]
Fritel 2015 3¢/137 28/135 - 155 % 127082, 195
Miquelutti 2013 2176 33171 - 187 % 062040, 096 ]
M rkved 2003 200111 2113 - 120 % 093[0.54, 1.60]
Stafne 2012 45/426 50/425 - 275 % 0901061, 1.31]
Subtotal (95% CI) 802 797 4 76.4 % 0.90[0.73, 1.12 ]

Total events: 126 (PFMT), 138 (Control)
Heterogeneity: Chi2 = 550, df = 4 (P = 0.24); 1> =27%
Test for overall effect: Z = 0.96 (P = 0.33)

3 PFMT versus unspecified

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

00l 0.1 | 10 100

favours PFMT favours control

(Continued . . .)
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(... Continued)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl
Total (95% CI) 952 947 4 100.0 % 0.95[0.79, 1.14 ]
Total events: 174 (PFMT), 181 (Control)
Heterogeneity: Chi2 = 671, df = 5 (P = 0.24); 1> =25%
Test for overall effect: Z = 0.54 (P = 0.59)
Test for subgroup differences: Chi? = 1.09, df = | (P = 0.30), I> =8%
0.01 0.1 | 10 100

Analysis 3.21.

favours PFMT

favours control

Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)

prevention or treatment of incontinence, Outcome 21 Delivery outcome: other.

Delivery outcome: other

Study Outcome measure PFMT data Control data Difference
PFMT versus no PFMT
Ko 2011 Episiotomy 99 of 150 104 of 150 Relative risk 0.95 (95% CI
0.81 to 1.11)
Ko 2011 Severe perineal lacerations 10 of 150 10 of 150
Ko 2011
PFMT versus usual care
Fritel 2015 Spontaneous vaginal deliv- 72 of 137 72 of 135 Relative risk 0.99 (95% CI
ery 0.79 to 1.23)
Fritel 2015 Assisted delivery 29 of 137 35 of 135 Relative risk 0.82 (95% CI
0.53 to 1.26)
Fritel 2015
Miquelutti 2013 Vaginal delivery 44 of 76 38 of 71 Relative risk 1.08 (95% CI
0.81 to 1.44)
Miquelutti 2013 Duration active phase Mean 284.5, SD 175, n= Mean254.2,SD 139.4,n= Mean difference 30.3
labour (min) 78 71 (95% CI -40.9 to 101.4)
Miquelutti 2013 Duration 2nd stage labour Mean29.2,SD23.3,n=78 Mean19.7,SD13.0,n=71 Mean difference 9.48

(min)

(95% CI 0.32 to 18.64)
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Delivery outcome: other

(Continued)

Morkved 2003  Type 91 normal vaginal deliver- 91 normal vaginal deliver- Relative risk for normal
of delivery (excluding twin ies, 15 asssisted vaginal de- ies, 19 assisted vaginal de- vaginal delivery 1.02 (95%
pregnancy, preterm deliv- liveries, 5 emergency cae- liveries, 3 emergency cae- CI0.90 to 1.15)
ery, planned caesarean sec-  sarean section, n=111 sarean section, n=113 Relative risk for assisted
tion and induced labour) vaginal delivery 0.80 (95%
CI0.43 t0 1.50)
Morkved 2003 Perineal trauma 56 with episiotomy, and 7 72 with episiotomy, and 9 Relative risk
with third or fourth degree  with third or fourth degree for episiotomy 0.79 (95%
tears, n=111 tears, n=113 CI 0.63 to 1.00)
Morkved 2003 Duration 2nd stage labour Mean 40, 95% CI 33 to Mean 45, 95% CI 38 to Mean difference -5.00
(min) 47,n=111 52, n=113 (95% CI -14.79 to 4.79)
Stafne 2012 Assisted vaginal delivery 62 of 426 50 of 425 Relative risk 1.24 (95% CI
0.87 to 1.75)
Stafne 2012 Mean duration labour Mean 289, n=426? Mean 281, n=425? Unable to estimate
(min)
Stafne 2012 Mean duration active 2nd Mean 32, n=426? Mean 29, n=425? Unable to estimate

stage labor (min)

Analysis 3.22. Comparison 3 Antenatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 22 Patient satisfaction and further treatment.

Patient satisfaction and further treatment

Study

Measure

PEMT

Control

Difference

PFMT versus usual care

Fritel 2015 Additional 50 of 92 at 12 months 61 of 97 at 12 months Relative risk 0.86 (95% CI
postnatal pelvic floor mus-  postpartum postpartum 0.68 to 1.10)
cle training

Fritel 2015 Medical visits since deliv- Mean 3.0, SD 2.5, n=84at Mean 3.0, SD 2.2,n=83 at Mean difference 0.00

ery

12 months postpartum

12 months postpartum

(95% CI-0.71 t0 0.71)

PFMT versus unspecified control

Frumenzio 2012 Visual analogue scale pa-

tient satisfaction (0-10)

Mean 7.6

No data

Not able to calculate

Frumenzio 2012
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Analysis 4.3. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 3 Urinary incontinence late-postnatal period (> 6-12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 3 Urinary incontinence late-postnatal period (> 6-12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
HRandoms5% HRandom®s5%
n/N n/N Cl

| PFMT versus no PFMT

Dumoulin 2004 12/43 19/19 ‘ 31.6% 029[0.18,047]
Subtotal (95% CI) 43 19 31.6 % 0.29 [ 0.18, 0.47 ]
Total events: 12 (PFMT), 19 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 5.10 (P < 0.00001)
2 PFMT versus usual care

Glazener 2001 1671279 169/245 — 372% 0.87[0.76,099 ]

Wilson 1998 9/19 69/91 D —— 31.3% 0.62[038, 1.02]
Subtotal (95% CI) 298 336 — 68.4 % 0.80 [ 0.61, 1.06 ]
Total events: 176 (PFMT), 238 (Control)
Heterogeneity: Tau? = 0.02; Chi? = 1.67,df = | (P = 0.20); I> =40%
Test for overall effect: Z = 1.55 (P = 0.12)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 341 355 I— 100.0 % 0.55[0.29, 1.07 ]
Total events: 188 (PFMT), 257 (Control)
Heterogeneity: Tau? = 0.30; Chi? = 20.10, df = 2 (P = 0.00004); 1> =90%
Test for overall effect: Z = 1.75 (P = 0.080)
Test for subgroup differences: Chi> = 13.05, df = | (P = 0.00), I*> =92%

05 07 | 1.5 2

favours PFMT

favours control
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Analysis 4.5. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of

incontinence, Outcome 5 Urinary incontinence long term (> 5-10 years).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 5 Urinary incontinence long term (> 5-10 years)

Study or subgroup PFMT
n/N

Control

Risk Ratio
n/N M-H,Fixed,95% Cl

Weight

Risk Ratio
M-H Fixed,95% ClI

| PEMT versus no PFMT
Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care

Glazener 2001 2017263

Subtotal (95% CI) 263
Total events: 201 (PFMT), 201 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.83 (P = 041)

3 PFMT versus unspecified control
Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable

201/253

253

100.0 %

100.0 %

Not estimable

096088, 1.05 ]
0.96 [ 0.88, 1.05 ]

Not estimable

0.1 02 05
favours PFMT

2 5 10

favours control
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Analysis 4.6. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 6 Urinary incontinence very long term (> 10 years).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 6 Urinary incontinence very long term (> 10 years)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% Cl

| PEMT versus usual care L
Glazener 2001 190/230 194/241 100.0 % 103094, 1.12]
Total (95% CI) 230 241 100.0 % 1.03[0.94, 1.12 ]

Total events: 190 (PFMT), 194 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.59 (P = 0.55)
Test for subgroup differences: Not applicable

0.0l 0.1 10 100

Favours [PFMT] Favours [Usual Care]
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Analysis 4.9. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 9 Faecal incontinence late-postnatal period (> 6-12 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 9 Faecal incontinence late-postnatal period (> 6-12 months)

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
HRandoms5% HRandom®55%
n/N n/N Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Glazener 2001 12/273 25/237 - 53.1 % 042[021,081]
Wilson 1998 5/19 20/91 —i 46.9 % 120[051,279]
Subtotal (95% CI) 292 328 — 100.0 % 0.68 [ 0.24, 1.94 ]
Total events: |7 (PFMT), 45 (Control)
Heterogeneity: Tau? = 042; Chi?> = 3.78, df = | (P = 0.05); I*> =74%
Test for overall effect: Z = 0.71 (P = 0.48)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 292 328 — 100.0 % 0.68 [ 0.24, 1.94 ]
Total events: |7 (PFMT), 45 (Control)
Heterogeneity: Tau? = 0.42; Chi? = 3.78, df = | (P = 0.05); I> =74%
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

favours PFMT

favours control
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Analysis 4.11. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of

incontinence, Outcome | | Faecal incontinence long term (> 5-10 years).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: || Faecal incontinence long term (> 5-10 years)

Study or subgroup PFMT
n/N

Control
n/N

Risk Ratio
M-H Fixed,95% ClI

Weight

Risk Ratio
M-H,Fixed,95% ClI

| PEMT versus no PFMT
Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care

Glazener 2001 32/261

Subtotal (95% CI) 261
Total events: 32 (PFMT), 32 (Control)
Heterogeneity: not applicable

Test for overall effect: Z =022 (P = 0.83)
3 PFMT versus unspecified control
Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 261
Total events: 32 (PFMT), 32 (Control)
Heterogeneity: not applicable

Test for overall effect: Z =022 (P = 0.83)
Test for subgroup differences: Not applicable

32248

248

248

100.0 %

100.0 %

100.0 %

Not estimable

095060, 1.50]

0.95 [ 0.60, 1.50 ]

Not estimable

0.95 [ 0.60, 1.50 ]

0.0l 0.1
favours PFMT

10 100

favours control
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Analysis 4.12. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of

incontinence, Outcome |2 Faecal incontinence very long term (> 10 years).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Outcome: 12 Faecal incontinence very long term (> 10 years)

Study or subgroup PFMT Control Odds Ratio Weight Odds Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl

| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care

Glazener 2001 43/228 35/240 | 100.0 % 1.36 [0.84,222]
Subtotal (95% CI) 228 240 * 100.0 % 1.36 [ 0.84, 2.22 ]
Total events: 43 (PFMT), 35 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.24 (P = 0.22)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 228 240 h 100.0 % 1.36 [ 0.84, 2.22 ]
Total events: 43 (PFMT), 35 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.24 (P = 0.22)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours [PFMT]

Favours [Usual Care]
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Analysis 4.13. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome |3 Incontinence-specific quality of life.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison:

Outcome:

I3 Incontinence-specific quality of life

4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of incontinence

Mean Mean
Study or subgroup PFMT Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV,Fixed,95% Cl
| PEMT versus usual care
Kim 2012 9 19.56 (1.88) 9 2122 2.11) 100.0 % -1.66 [-351,0.19]
Total (95% CI) 9 9 100.0 %  -1.66 [ -3.51, 0.19 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.76 (P = 0.078)
Test for subgroup differences: Not applicable
-100 -50 0 50 100

Favours [PFMT]

Favours [Usual Care]

Analysis 4.14. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 14 Severity of incontinence.

Severity of incontinence

Study Measure of Outcome measure PFMT data Control data Difference
PFMT versus no PFMT

Dumoulin 2004  Frequency of leakage Not measured

Dumoulin 2004 Amount of leakage =~ Change, in grams, in  A: Me- Median change 0, Not calculable

20 min pad test with

dian change 19.0, in-

interquartile range -

standardised bladder terquartile range 6.0 3.0 to 9.8, n=19 af-

volume to 25.0, n=23 after 9 ter 9 weeks of control
weeks of PEMT condition
B: Median change 8,
interquartile range 4.
0 to 2.35, n=20 after
9 weeks of PEMT

Dumoulin 2004  Other leakage Change in  A: Median change 3. Median change 0, Not calculable

visual analogue scale
for perceived bur-
den of incontinence
(Stach-Lempinen et
al 2001)

0, interquartile range
2.0 t0 4.0, n=23 after
9 weeks of PEMT

B: Median change 2.
5, interquartile range

interquartile range -
0.1 t0 0.02, n=19 af-
ter 9 weeks of control
condition
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Severity of incontinence  (Continued)
0.8 t0 5.0, n=20 after
9 weeks of PEMT
PFMT versus usual care
Ahlund 2013 Incontinence score ICIQ-FLUTS Median 4.0, range 0 Median 4, range 0 Not calculable
(0-20, 20 worse) to 15, n=40 at 9 to 12, n=42 at 9
months postpartum  months postpartum
Ahlund 2013 Voiding score (0-12, ICIQ-FLUTS Median 1.0, range Median 0.0, range Not calculable
12 worse) 0 to 5 n=40 at 9 0 to 8, n=42 at 9
months postpartum  months postpartum
Ahlund 2013 Incontinence score ICIQ-FLUTS Median 4.0, range 0 Median 4, range 0 Not calculable
(0-20, 20 worse) to 15, n=40 at 9 to 12, n=42 at 9
months postpartum  months postpartum
Glazener 2001 Frequency of leakage Not measured
Glazener 2001 Amount of leakage ~ Using absorbent 41 of 276 at 12 55 of 245 at 12 Relative risk 0.66
pads months postpartum  months postpartum  (95% CI 0.46, 0.95)
Glazener 2001 Other leakage sever- Visual analoguescale Mean2.8,95% CI2. Mean3.6,95% CI3. Mean difference -0.
ity for severity of urine 4t03.1,n=142at12 1t04.0,n=142at12 80 (95% CI-1.37 to
leakage months postpartum  months postpartum  -0.23)
Kim 2012 Urinary symptoms (2 BFLUTS Mean 40.56, SD 5. Mean 46.89, SD 3.
range) 36, n=9 at between 62, n=9 at between
8-14 weeks postpar- 8-14 weeks postpar-
tum tum
Kim 2012
Kim 2012
Wilson 1998 Frequency of leakage Not measured

Wilson 1998

Amount of leakage

Urine loss on home
pad test (Wilson etal
1989), in grams

Mean 2.1, 95% CI -
0.3 to 4.5, n=18 at
12 months postpar-

tum

Mean 2.6,95% CI 0.
1to 5.1, n=82 at 12
months postpartum

Mean difference -0.
50 (95% CI -3.81 to
2.81)

Wilson 1998

Other leakage sever-
ity

Not measured
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Analysis 4.15. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome 15 Quality of life and health status measures.

Quality of life and health status measures

Study

Outcome measure

PFMT data

Control data

Difference

Dumoulin 2004

Change in Urogenital Dis-

tress  Inventory  Score

(maximum score 57)

A: Median change 4, in-
terquartile range 1 to 10,
n=23 after 9 weeks PEMT
B: Median change 7, in-
terquartile range 3 to 8, n=
20 after 9 weeks PEMT

Median change 0, in-
terquartile range -2.3 to 6.
5, n=19 after 9 weeks of

control condition

Not calculable

Dumoulin 2004

Change in Incon-

tinence Impact Question-
naire (maximum score 90)

A: Median change 10, in-
terquartile range 2 to 16,
n=23 after 9 weeks PFMT
B: Median change 13, in-
terquartile range 6 to 25,
n=20 after 9 weeks PFMT

Median change 0.5, in-
terquartile range -6.5 to 5.
0, n=19 after 9 weeks of
control condition

Not calculable

Glazener 2001

Hospital Anxiety and De-
pression Score - anxiety
score

Mean 6.1, 95% CI 5.6 to
6.5, n=238 at 12 months

Mean 6.8, 95% CI 6.3 to
7.3, n=219 at 12 months
postpartum

Mean difference -0.79
(95% CI -1.43 to -0.05)

Glazener 2001

Analysis 4.16. Comparison 4 Postnatal pelvic floor muscle training (PFMT) versus control for treatment of
incontinence, Outcome |6 Pelvic floor muscle function.

Pelvic floor muscle function

Study

Outcome measure

PFMT data

Control data

Difference

PFMT versus no PEMT

Dumoulin 2004

Maximal strength
(Newtons, pelvic floor dy-
namometer, Dumoulin et

al 2003)

A: Median change 0.7,
range -0.2 to 2.3, n=23 af-
ter 9 weeks PEMT
B: Median change 0.5,
range -0.6 to 2.5, n=20 af-
ter 9 weeks PEMT

Median change -0.5, range
-1.7 to 1.0, n=19 after 9
weeks PEMT

Not calculable

Dumoulin 2004

Dumoulin 2004

PFMT versus usual care
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Pelvic floor muscle function

(Continued)

Ahlund 2013 Maximal voluntary con- Median 26.0, estimated Median 18.2, estimated Not calculable
traction (cm mercury, per- range 7 to 49, n=40 at 9 range 6 to 54, n=42 at 9
ineometer) months postpartum months postpartum
Ahlund 2013 Endurance (secs, continu- Median 26.7, estimated Median 23.4, estimated Not calculable
ous contraction until pres- range 1 to 65, n =40 at 9 range 3 to 60, n=42 at 9
sure=0) months postpartum months postpartum
Ahlund 2013 Oxford scale (0-5, 0=no Median 4, estimated range Median 3, estimated range Not calculable
activity; 5, strong) 2 to 5, n=40 at 9 months 2 to 5, n=42 at 9 months
postpartum postpartum
Kim 2012 Maximal squeeze pressure Mean25.78,SD 10.74,n= Mean 8.11, SD 2.57, n= Mean difference 17.67
(mm mercury, perineome- 9 at between 8-14 weeks 9 at between 8-14 weeks (95% CI 10.46 to 24.88)
ter) postpartum postpartum
Kim 2012 Holding time (sec, peri- Mean 14.34, SD 3.08, n= Mean 8.89, SD 2.10, n= Mean difference 5.45
neometer) 9 at between 8-14 weeks 9 at between 8-14 weeks (95% CI 3.01 to 7.89)
postpartum postpartum
Kim 2012

Wilson 1998

Maximal vaginal squeeze
pressure (cm water)

Mean 13.6, 95% CI 9.8 to
17.4, n=19 at 12 months
postpartum

Mean 13.1, 95% CI 11.
3 to 14.9, n=79 at 12

months postpartum

Mean difference  0.50
(95%CI -3.46 to 4.46)

Wilson 1998

Wilson 1998
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Analysis 5.2. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 2 Urinary incontinence mid-postnatal period (> 3-6

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 2 Urinary incontinence mid-postnatal period (> 3-6 months)

months).

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
| PFMT versus no PFMT
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care
Chiarelli 2002 108/348 125/328 - 275 % 0.81 [0.66, 1.00]
Ewings 2005 54/90 47/100 Bl 239 % 128098, 1.67]
Hilde 2013 30/87 34/88 i 17.5% 0.89 [ 0.60, 1.32]
Kou 2013 2/80 9170 22% 0.19[0.04,087]
Sleep 1987 180/816 175/793 & 29.0 % 1.00[083,120]
Subtotal (95% CI) 1421 1379 - 100.0 % 0.95[0.75,1.19 ]
Total events: 374 (PFMT), 390 (Control)
Heterogeneity: Tau? = 0.04; Chi? = 11.55, df = 4 (P = 0.02); 1> =65%
Test for overall effect: Z = 0.46 (P = 0.64)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 1421 1379 - 100.0 % 0.95[0.75,1.19 ]
Total events: 374 (PFMT), 390 (Control)
Heterogeneity: Tau? = 0.04; Chi? = 11.55, df = 4 (P = 0.02); 1> =65%
Test for overall effect: Z = 0.46 (P = 0.64)
Test for subgroup differences: Not applicable
0.2 0.5 | 2 5

favours PFMT

favours control
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Analysis 5.3. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 3 Urinary incontinence late postnatal period (> 6-12

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women
Comparison: 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 3 Urinary incontinence late postnatal period (> 6-12 months)

months).

Study or subgroup PFMT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl

| PFMT versus no PFMT

Meyer 2001 6/51 8/56 I 63 % 0.82[031,221]
Subtotal (95% CI) 51 56 —— 6.3 % 0.82 [ 0.31, 2.21 ]
Total events: 6 (PFMT), 8 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.39 (P = 0.70)
2 PFMT versus usual care

Chiarelli 2002 101/294 100/275 [} 85.0 % 094076, 1.18]

Kou 2013 3/80 10/70 8.8 % 026 [0.08,092]
Subtotal (95% CI) 374 345 - 93.7 % 0.88[0.71,1.10 ]
Total events: 104 (PFMT), 110 (Control)
Heterogeneity: Chi2 = 399, df = | (P = 0.05); I> =75%
Test for overall effect: Z = 1.14 (P = 0.25)
3 PFMT versus unspecified control
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 425 401 * 100.0 % 0.88[0.71, 1.09 ]
Total events: | 10 (PFMT), 118 (Control)
Heterogeneity: Chi2 = 4.02, df = 2 (P = 0.13); I> =50%
Test for overall effect: Z = 1.20 (P = 0.23)
Test for subgroup differences: Chi? = 0.02, df = | (P = 0.90), I> =0.0%

0l 02 05 | 2 5 10

favours PFMT

favours control
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Analysis 5.6. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 6 Faecal incontinence early postnatal period (0-3 months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 6 Faecal incontinence early postnatal period (0-3 months)

Study or subgroup PFMT
n/N

Control

Risk Ratio
n/N M-H,Fixed,95% ClI

Weight

Risk Ratio
M-H,Fixed,95% ClI

| PEMT versus no PFMT
Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 PFMT versus usual care

Sleep 1987 21/816

Subtotal (95% CI) 816
Total events: 21 (PFMT), 22 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 025 (P = 0.80)

3 PFMT versus unspecified control
Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 816
Total events: 21 (PFMT), 22 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)
Test for subgroup differences: Not applicable

22/793

793

793

4

100.0 %

100.0 %

100.0 %

Not estimable

093[ 051, 1.67]

0.93 [ 0.51, 1.67 ]

Not estimable

0.93 [ 0.51, 1.67 ]

002 Ol
favours PFMT

10 50

favours control
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Analysis 5.8. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 8 Faecal incontinence late-postnatal period (> 6-12
months).

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 8 Faecal incontinence late-postnatal period (> 6-12 months)

Study or subgroup PFMT
n/N

Control
n/N

Risk Ratio Weight Risk Ratio
M-H Fixed,95% Cl M-HFixed,95% Cl

| PEMT versus no PFMT
Meyer 2001 2/51

Subtotal (95% CI) 51
Total events: 2 (PFMT), 3 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 035 (P = 0.73)
2 PFMT versus usual care

Subtotal (95% CI) 0
Total events: 0 (PFMT), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable

3 PFMT versus unspecified control
Subtotal (95% CI) 0
Total events: 0 (PFMT), O (Control)
Heterogeneity: not applicable

Test for overall effect: not applicable
Total (95% CI) 51
Total events: 2 (PFMT), 3 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 035 (P = 0.73)
Test for subgroup differences: Not applicable

3/56

56

56

100.0 % 0.73[0.13,4.21]

100.0 % 0.73 [ 0.13, 4.21]

Not estimable

Not estimable

e 100.0 % 0.73 [ 0.13, 4.21 ]

00l

0.1 | 10 100

favours PFMT favours control

Analysis 5.11. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome | | Severity of incontinence.

Severity of incontinence

Study Measure of Outcome measure ~ PFMT data Control data Difference
PFMT versus usual care
Hilde 2013  Amount of leakage Pad test, 1 min with Median 4.0, range 2. Median 6.0, range 2. Mann Whit-

standardised bladder
volume (positive test
2g or more)

0 to 80.0, n=87 at 6 0 to 114.0, n=88 at 6 ney-U 213.5, z-value
months postpartum  months postpartum  -0.13, p-value 0.90
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Severity of incontinence  (Continued)
Hilde 2013
Hilde 2013
Liu 2011 Urinary Mean 2.2,SD 0.2, n= Mean 2.8, SD 0.4, n= Mean difference -0.
condition score, not 106 86 60 (95% CI -0.69 to
specified (lower score -0.51)
better; 3 months post-
partum)
Liu 2011 Urinary Mean 2.0, SD 0.4, n= Mean 2.5, SD 0.4, n Mean difference -0.
condition score, not 106 =86 50 (95% CI -0.61 to
specified (lower score -0.39)
better; 6 months post-
partum)
Liu 2011
Sleep 1987  Frequency of leakage  Urine leakage once or 64 of 816 at 3 months 57 of 793 at 3 months Relative
more per week postpartum postpartum risk 1.09 (95% CI 0.
77 to 1.54)
Sleep 1987  Amount of leakage Using absorbent pads 38 of 815 at 3 months 43 of 793 at 3 months Relative
sometimes or always  postpartum postpartum risk 0.86 (95% CI 0.
56 to 1.32)
Sleep 1987  Other leakage severity Not measured
Wen 2010  Stress Ul Criteria from Interna- Mean 2.84, SD 0.43, Mean 2.50, SD 0.41, Mean difference 0.34
tional Continence So- n=75 n=73 (95% CI 0.20 to 0.
ciety, 0-5 (lower score 48)
better; 6 months post-
partum)
Wen 2010 Stress Ul Criteria from Interna- Mean 1.16, SD 0.38, Mean 2.20, SD 0.39, Mean difference -1.
tional Continence So- n=75 n=73 04 (95% CI -1.16 to
ciety, 0-5 (lower score -0.92)
better; 12 months
postpartum)
Wen 2010  Amount of leakage Pad test (postive test 7 of 75 at 12 months 19 of 73 at 6 months Relative
more than 2g) postpartum postpartum risk 0.29 (95% CI 0.
11 to 0.75)
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Analysis 5.12. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 12 Loss of urine under stress test postpartum.

Review: Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women

Comparison: 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed) prevention or treatment of incontinence

Outcome: 12 Loss of urine under stress test postpartum

Study or subgroup PFMT Control

n/N n/N

Odds
M-H,Fixed,9

Ratio Weight
5% Cl

Odds Ratio
M-H,Fixed,95% Cl

| PEMT versus no PFMT

Subtotal (95% CI) 0 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

2 PFMT versus usual care

Hilde 2013 19/87 23/88
Wen 2010 23175 20/73
Subtotal (95% CI) 162 161

Total events: 42 (PFMT), 43 (Control)

Heterogeneity: ChiZ2 = 0.61, df = | (P = 0.44); 1> =0.0%

Test for overall effect: Z = 0.17 (P = 0.87)

3 PFMT versus unspecified control

Subtotal (95% CI) 0 0
Total events: 0 (PFMT), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 162 161
Total events: 42 (PFMT), 43 (Control)

Heterogeneity: ChiZ2 = 0.61, df = | (P = 0.44); 1> =0.0%

Test for overall effect: Z = 0.17 (P = 0.87)

Test for subgroup differences: Not applicable

560 %
44.0 %

100.0 %

100.0 %

Not estimable

079039, 1.58]
117 [ 058,239 ]

0.96 [ 0.58, 1.57 ]

Not estimable

0.96 [ 0.58, 1.57 ]

0.01 0.1 |
Favours [PFMT]

10 100

Favours [Usual Care]

Analysis 5.13. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 13 Quality of life and health status measures.

Quality of life and health status measures

Study Measure of Outcome measure ~ PFMT data Control data Difference

PFMT versus no PFMT

Meyer 2001 Sexual function Reduced vaginal re- 5 of51 13 of 56 Relative
sponse at 10 months risk 0.42 (95% CI 0.
postpartum 16 to 1.10)
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Quality of life and health status measures

(Continued)

Meyer 2001

Meyer 2001

PFMT versus usual care

Peirce 2013  Faecal Incontinence Rockwood Faecal In- Lifestyle: no data; Lifestyle: Lifestyle
Specific Quality of continence Quality of coping/behaviour: no no data, coping/be- p =0.29, coping/be-
Life Life Scale (low better, data, haviour: no data, de- haviour p=0.27, de-
no total score, 4 do- depression/self pression/self percep- pression/self percep-
main scores) perception: no data,  tion: no data, embar- tion p=089, embar-
embarrassment: no rassment: no data, n= rassment p=0.51
data, n=30 90
Peirce 2013
Peirce 2013
Sleep 1987  General wellbeing 5 point Likhert scale 11 feeling not very 18 feeling not very Not
in response to ques- well or not at all well, well or not at all well, calculated as validity/
tion “how are you n=816 at 3 months n=793 at 3 months reliability of this mea-
feeling generally?” postpartum postpartum sure not known
Sleep 1987 Sexual function Attempted sexual in- 714 of 819 681 of 792 Relative
tercourse within 3 risk 1.01 (95% CI 0.
months of delivery 98 to 1.05)
Sleep 1987 Sexual function Dyspareunia at 3 167 of 819 154 of 792 Relative
months postpartum risk 1.05 (95% CI 0.
86 to 1.28)

Analysis 5.14. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome 14 Pelvic floor muscle function.

Pelvic floor muscle function

Study Outcome measure PFMT data Control data Difference

PEMT versus no PEFMT

Meyer 2001 Strength, vaginal Mean 33, SD 22, n=51 Mean 41, SD 27, n=56 Mean  difference  -8.0
squeeze pressure, in cm wa- (95%CI -17.3 to 1.3)
ter (manometer, 10 months
postpartum)

Meyer 2001 Mean anal squeeze pres- Mean 36, SD 20, n=51 Mean 43, SD 24, n=56 Mean  difference  -7.0

sure, in cm water (anorec-

tal manometer, 10 months

(95%CI -15.4 to 1.4)
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Pelvic floor muscle function

(Continued)

postpartum)

Meyer 2001

PFMT versus usual care

Hilde 2013  Resting pressure, vaginal n=87 at 6 months postpar- n=88 at 6 months postpar- Mean difference 1.3 (95%
squeeze pressure (cm water, tum tum CI-1.0t0 3.6, p=0.257), re-
manometer) ported by authors

Hilde 2013 Strength, vaginal n=87 at 6 months postpar- n=88 at 6 months postpar- Mean difference 3.3 (95%
squeeze pressure (cm water, tum tum CI-1.4t08.0, p=0.172), re-
manometer) ported by authors

Hilde 2013  Endurance, vaginal squeeze n=87 at 6 months postpar- n=88 at 6 months postpar- Mean difference 29.8 (95%
pressure (cm sec, manome- tum tum CI -10.6 to 70.2, p=0.148)
ter) , reported by authors

Kou 2013 Resting pressure, vaginal Mean 33.7, SD 15.8, n=80 Mean 30.1, SD 15.3, n=70 Mean difference 3.60 (95%
squeeze pressure (cm water) at 12 months postpartum  at 12 months postpartum  CI -1.38 to 8.58)

Kou 2013 Vaginal squeeze pressure Mean 86.5, SD 14.8, n=80 Mean 60.4, SD 14.1, n=70 Mean difference 26.10
(cm water) at 12 months postpartum  at 12 months postpartum  (95% CI 21.47 to 30.73)

Kou 2013 Contraction time (sec) Mean 5.9, SD 2.9, n=80 at Mean 4.1, SD 2.6, n=70 at Mean difference 1.80 (95%

12 months postpartum 12 months postpartum CI0.92 to 2.68)

Liu 2011 PF muscle tension (Oxford Mean 3.95, SD 0.32, n= Mean 3.02, SD 0.28, n=86 Mean difference 0.93 (95%
scale) 106 at 3 months postpar- at 3 months postpartum CI 0.34 to 1.52)

tum

Liu 2011 PF muscle tension (Oxford Mean 4.73, SD 0.35, n= Mean 3.25, SD 0.41, n=86 Mean difference 1.48 (95%
scale) 106 at 6 months postpar- at 6 months postpartum CI 1.37 o0 1.59)

tum

Liu 2011 PF muscle tension (Oxford Mean 4.82, SD 0.38, n= Mean 3.43, SD 0.39, n=86 Mean difference 1.40 (95%
scale) 106 at 12 months postpar- at 12 months postpartum  CI 1.29 to 1.51)

tum

Peirce 2013  Mean anal resting pres- Mean 39, SD 13, n=30at3 Mean 43,SD 17, n=90at3 Mean difference -4.00
sure (mm Hg, anorectal months postpartum months postpartum (95% CI -9.83 to 1.83)
manometer)

Peirce 2013  Mean anal squeeze pres- Mean 64, SD 17, n=30at3 Mean 62, SD 23, n=90 at 3 Mean difference 2.00 (95%
sure (mm Hg, anorectal months postpartum months postpartum CI-5.72 t0 9.72)
manometer)

Peirce 2013
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Pelvic floor muscle function

(Continued)

Wen 2010

PFMS (Oxford scale)

Mean 3.34, SD 0.35, n=75

at 6 months postpartum

Mean 3.25, SD 0.41, n=73

at 6 months postpartum

Mean difference 0.09 (95%
CI-0.03 t0 0.21)

Wen 2010

PFMS (Oxford scale)

Mean 4.56, SD 0.38, n=75

at 12 months postpartum

Mean 3.46, SD 0.39, n=73

at 12 months postpartum

Mean difference 1.10 (95%
CI10.98 to 1.22)

Wen 2010

Analysis 5.15. Comparison 5 Postnatal pelvic floor muscle training (PFMT) versus control for (mixed)
prevention or treatment of incontinence, Outcome |5 Pelvic organ prolapse symptoms.

Pelvic organ prolapse symptoms

Study

Measure

PFMT

Control

Difference

PFMT versus usual care

Hilde 2013

ICIQ-Vag, bulging inside

vagina (yes, no)

8 of 87 at 6 months postpar-
tum

22 of 88 at 6 months post-
partum

Mean difference 0.37 (95%
CI 0.17 to 0.78)

Hilde 2013

ICIQ-Vag, bulging outside

vagina (yes, no)

5 of 87 at 6 months postpar-
tum

6 of 88 at 6 months postpar-
tum

Mean difference 0.84 (95%
CI 0.27 to 2.66)

Hilde 2013

POP-Q, stage 1 or 2

61 of 87 at 6 months post-
partum

64 of 88 at 6 months post-

partum

Mean difference 0.88 (95%
CI 0.46 to 1.70)

ADDITIONAL TABLES

Table 1. Pelvic floor muscle training programmes and adherence

Study ID Volun- PFMT parame- PFMT supervi- Control Adherence Notes
tary pelvic floor ters sion comparison
muscle contrac-
tion confirmed?
Ahlund 2013 Vaginal palpa- PEMT  started Visitto thestudy Usual care: writ- Women in the PFMT in lying
(treatment trial)  tion performed with 3 fast con- midwife ten information PFMT or sitting posi-
by study mid- tractions, fol- every 6th week describing PFM group wereasked tions.
wife: after ran- lowedby3setsof (3 times during anatomy  and at each midwife

domisation and
at each of the 3
visits to midwife
(PFMT and con-
trol groups)

8-12 slow veloc-
ity, near maximal
contractions, 6-
sec hold; 7 days
per week for 6

months.

study period)

PFMT. Received
instructions on
how to correctly
per-

form PFM con-
traction (vaginal

visit how often
they did PFMT;
results not re-

ported
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Table 1. Pelvic floor muscle training programmes and adherence

Received written
instructions on
PEMT, but no
information pro-
vided on PEMT

progression

(Continued)

palpation) from
midwife

Assis 2015
(prevention trial)

Perineometry (at
Lst meeting), but
unclear by whom

(PFMT group)

5-10 slow PFM
con-
tractions with 6-
sec hold, rest 6
sec between con-
tractions
with 3 rapid con-
tractions at the
end (as per
Morkved 2003)
Daily PEMT
in 4 positions,
and 1 group (27
women) had 5
su-
pervised sessions
with a physio-
Re-
ceived manual of
home PFMT ex-

ercises and asked

therapist.

to complete an
exercise diary

Su-

pervised PFMT
(27 women): re-
ceived up to 5
monthly super-
vised exercise ses-
sions with phys-
iotherapist

(22, 26, 30, 34,
38 weeks' gesta-
tion). Unsuper-
vised PEMT (27
women): trained
to

perform PFMT
by physiothera-
pist (1 session)

Did not receive
intervention and
did not exercise.

Not reported, al-
though it stated
that no dropouts
oc-

curred through-
out the duration
of the study due
to all women in
the PFMT group
complying with
the exercise pro-
tocol

PEMT in a va-
riety of positions
in-

cluding left side
lying, sitting, re-
clined  sitting,
sitting with legs
crossed, standing
Translation (Por-
tuguese).

Barakat 2011
(prevention trial)

Not reported.

PFMT included
in the 7- to 8-
min cool-down
period as part of
a 35- to 45-min
exercise session,
3 days per week
for duration of
pregnancy (po-
tential mean of
85 sessions in to-
tal). No specific
details provided
PEMT

programme

about

exercise

Group
classes,  super-
vised by a qual-
ified fitness spe-
cialist, with the
assistance of an

obstetrician

Not reported.

Adherence  to
PFMT was 90%.

General exercises
targeted major
muscles of arms
and  abdomen
to promote good
posture and pre-
vent low
back pain, and in
the 3rd trimester
strengthen

the muscles of
labour and PF. 1
session of aerobic
dance per week.
Accompanied by

music
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Table 1. Pelvic floor muscle training programmes and adherence

(Continued)

Bo 2011

(mixed preven-
tion and treat-
ment trial)

Participants did
not have individ-
ual assessment of
correctvoluntary
PFM
contraction (due
to pragmatic na-
ture of study).
Instructors were
trained in how
to explain a cor-
rect PFM con-
traction

PFMT included
as part of 15-min
strength training
ses-

sion within a 60-
min group exer-
cise class. PEMT:
3 sets
of 8-12 maximal
contrac-

tions, 6- to 8-sec
hold; strong ver-
bal motivation to
perform close to
maximum PFM
contractions.
‘Women encour-
aged to partici-
pate in at least 2
out of 3 fitness
classes per week
for 12 weeks.
Daily PEMT at
home: 3 sets of 8-
12 close to max-
imum PFM con-
Also
encouraged to be

tractions.

physically active
for at least 30
min per day. Re-
ceived a specific

Group

exercise classes, 2
or 3 per week
for 12 weeks, led
by certified aer-
obic instructors.
Instructors were
taught by a phys-
iotherapist with
> 20 years of ex-
perience in as-
sessing, treating
and researching
women with PF
dysfunction

Usual antenatal

care.

Mean adherence
to exercise classes
was 17.2 out of
a possible 24 ses-
sions. 40% (21/
52) of women at-
tended at least
80% of sessions

PEMT

tegrated into aer-

in-

obic dance class
(accom-

panied by music)
: 5-min warm-
up; 30-min low-
impact aerobics;
15-min strength
training (includ-
ing PEMT);
5-min stretching
and relaxation
PEMT in a va-
riety of position
including
sitting, kneeling
and standing. In-
formed of deep
abdominal mus-
cle co-contrac-
tion during max-
imal PFM con-
traction

PFMT brochure
Chiarelli 2002 Visual inspec- Maximum of 6 PFMT taught - Routine postna- 84% (292/348) Women
(mixed preven- tion of perineum voluntary PFM to-1 with phys- tal care; usual of women in the were “asked if
tion and treat- (PFMT group). contractions per iotherapist.1(20 postnatal leaflet PFMT  group they were per-
ment trial) set; 3-6 sec hold; min) contact in given; invitation and 58% (189/ forming their PF
3 sets perday; for hospital, and an-  to join postnatal 328) of controls exercises.”
8 weeks other (30 min) classonward; no were performing
8 weeks later at restric- PFMT at “ade-
home or hospital tion on PFMT quate” level at 3
if recommended months postpar-
by other health tum
professional
Cruz 2014 Not reported. 5-6 biweekly ses-  Supervised by a Similar unsuper- Not reported. Conference ab-

(treatment trial)

sions.

No spe-
cific details pro-

physiotherapist.

vised PFMT at
home.

stract.
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Table 1. Pelvic floor muscle training programmes and adherence

(Continued)

Dinc 2009
(treatment trial)

Vaginal  digital
palpation (both
PFMT and con-
trol groups).

vided about
PFMT

Progres-

sive PEMT pro-
gramme.

Level 1: 3 sets of
10 near maximal
contractions; 3-
sec hold, 3-sec
rest; quick con-
traction,

1-sec hold, 1-sec
rest; twice daily.
Level 2: 3 sets of
10 near maximal
contractions; 5-
sec hold, 5-sec
rest; quick con-
traction,

2-sec hold, 2-sec
rest; twice daily.
Level 3: 3 sets of
15 near maximal
contractions; 10-
sec hold, 10-sec
rest; quick con-
traction,

2-sec hold, 2-sec
rest; 3 per day

Trained by a re-
searcher on how
to do PFMT in
accordance with
booklet of PFM

exercises

Usual care: in-
structed on how
to perform a cor-
rect PFM con-
traction, but did
not receive train-
ing about exer-
cises

Not reported.

In 2nd stage of
study,

68% of women
in study group
were contracting
the proper mus-
cle

group. The rest
were given more
training and re-
assessed 1 week
later

Dokmeci 2008
(mixed preven-
tion and treat-
ment trial)

Not reported.

Not reported.

Not reported.

Not reported.

Not reported.

Conference ab-
stract.

Dumoulin 2004
(treatment trial)

Not reported.

8-12

close to maximal
voluntary PFM
contraction per
set; 6- to 8-sec
hold each with
3-4 fast contrac-
tions at the end
of each contrac-
tion; G6-sec rest
between  con-
tractions; 3 sets
per day; 5 days

PFMT taught 1-
to-1 with physio-
therapist.

Weekly physio-
therapy appoint-
ments for 8 con-

secutive weeks.

Same number of Not reported.

physiotherapy
contacts for re-
laxation massage
of back and ex-
tremities; asked
not to do PEMT
at home

In addition to
PFMT 15 min
of electrical stim-
ulation (biphasic
rectangu-

lar form, 50 Hz,
pulse width 250
msec, duty cycle
6 sec on and 18
sec off for Ist 4
weeks, then 8 sec
on and 24 sec off
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Table 1. Pelvic floor muscle training programmes and adherence

per week; for 8
weeks.
Also taught ’the
knack’
(voluntary PFM

(Continued)

for next 4 weeks,
at maximal toler-
ated current in-
tensity)

25 min of elec-

and

contrac- tromyographic
tion prior to hard biofeedback per
cough and main- appointment
tained through
cough until ab-
dominal wall re-
laxed)
Ewings 2005 Not reported. 6 months. PFMT taught 1- Standard carein- Of 117 women -
(mixed preven- to-1 with physio-  cluding ver- in the PFMT
tion and treat- therapist in hos- bal promotion of group, 114 were
ment trial) pital. PEMT and visited by
Invitation to at- leaflet on PFMT the physiothera-
tend PEMT class pist in hospital,
at 21 attended the
2 and 4 months 2-month PFMT
postnatally group, and 5 at-
tended the 4-
month group
Fritel 2015 Vagi- 1 Individ- Usual care, in- 69.3% (97/140) PEMT per-
(mixed preven- nal digital palpa- session per week ually supervised cluding written of women in the formed in stand-

tion and treat-
ment trial)

tion at each ses-
sion (possibly by
physiotherapist,
but not stated;
PFMT group)

(20-30 min), to-
tal of 8 sessions
between 6th and
8th month of
pregnancy. Also
‘the knack’ (vol-
un-

tary PFM con-
traction prior to
increasing intra-
abdominal pres-
Pro-
vided with writ-

sure).

ten information
on PF anatomy
and PFMT, and
encouraged

to perform daily
PEMT at home,
10-20
contractions

by a physiother-
apist or midwife
at each session.
In total, 37 dif-
ferent therapists
(all trained by
the same special-
ist phys-
iotherapist) were
involved in de-
livering the exer-
cises

information on
PF anatomy and
PFMT (encour-
aged to perform
daily at home,
10-20 PFM con-
tractions)

PEMT

group completed
all planned ses-
sions, and 82.8%
(116/140) com-
pleted at least
1 session (4-8,
median 8). At
the end of preg-
nancy, women in
both groups re-
ported a simi-
lar frequency and
duration

of PFMT (in-
cluding number
of contractions).
PEMT was per-
formed daily at
home by 4.3%
(6/

ing (5 min) and
lying (10 min).
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Table 1. Pelvic floor muscle training programmes and adherence

(Continued)

140) of PFMT
women and 10.
6% (15/142) of

controls, at the

end of pregnancy

Frost 2014 Not reported. Stan- Not reported. Stan- Not reported. Conference ab-
(mixed preven- dard postpartum dard postpartum stract.
tion and treat- discharge discharge
ment trial) instructions plus instructions.

written and ver-

bal instructions

for PEMT
Frumenzio 2012 Not reported. 2 weekly session  Not reported. Did not receive Not reported. Conference ab-
(mixed preven- of Kegel exer- any PFMT, no stract.
tion and treat- cises; 8 weeks. other details pro-
ment trial) Daily home ex- vided.

ercises (20 min)

and stretching
Gaier 2010 Not reported. 12-week PFMT PFMT Routine careand  Not reported. Conference ab-
(prevention trial) programme. supervised by PFM exer- stract.

a physiotherapist cises, customary
and midwife. instruction at in-
take visit

Glazener 2001 Not reported. 8- PFMT taught 1- Usual antena- 78% (218/278) Fre-
(treatment trial) 10sessionsoffast to-1 with nurse, tal and postnatal of women in the quency and ur-

and slow volun- health visitor or care PFMT  group gency strategies

tary PFM con- continence advi- thatmayhavein- and 48% (118/ added if needed

traction per day
with aim of 80-
100 per day; for
up to 8 months

sor.
Visited at home
at 5, 7 and 9
months’ postna-
tally.

cluded advice on

PEMT

244) of controls
had done
some PFMT in
the 11th postna-
tal month. Mean
(SD) number of
voluntary PFM
contractions per
day ar 12
months’ postna-
tal: PFMT group
20 (29) and con-
trols 5 (15)

at 7 or 9 months
postnatally
52.7% 394/
747) of women
at 6 years fol-
low-up and 70.
1% (471/672) of
women at
12 years follow-
up completed a
ques-

tionnaire. About
50% of women
in

PFMT and con-
trol groups were
performing any

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 200
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 1. Pelvic floor muscle training programmes and adherence

(Continued)

PFMT at both
time points.
Daily PEMT was
under-

taken by 6% (17/
263) of PFMT
women  com-
pared to 12%
(29/253) of con-
trol women at
6 years; and 7%
(15/227)

of PFMT group
compared to 8%
(20/241) of con-
trol women at 12

years
Gorbea 2004 Sur- 10 volun- PEMT taught 1- Requested notto 63% attended all Electromyo-
(preventiontrial) face electromyo- tary PFM con- to-1with physio- do PFMT dur- 8 physiotherapy graphic biofeed-
graphy  (elec- traction; 8- therapist. ing pregnancy or appointments,  back at each ap-
trodes either side sechold followed Clinic appoint- postnatally. 21% attended 7 pointment.
of anus; PEMT by 3 fast, 1-sec ments (1 hour appointments
group) contractions; 6- each) weekly for
sec rest between 8 weeks,
contractions; for then weekly tele-
up to 20 weeks. phone calls
Asked to com-
plete an exercise
diary
Hilde 2013 Vagi- Progressive Supervised exer- Usual care. Re- 96% (72/75) of 4% (7/175) of
(mixed preven- nal digital palpa- supervised PFM cise class from ceived women in the women were un-
tion and treat- tion (PFMT and training  pro- 6 weeks postpar- customary PFMT able to perform
ment trial) control groups). gramme (as per tum, led by an written informa- group who com- avoluntary PFM
Morkved 1997) ex- tion ondischarge pleted the trial con-
for 16 weeks. perienced phys- from post- adhered to 80% traction at base-

Daily PEMT at
home, 3 sets of 8-
12 close to max-

imal  contrac-
tions. Custom-
ary written infor-

mation on dis-
charge from
postnatal ward.
Asked to com-
plete an exercise

diary

iotherapist, once
per week for 16
weeks.

Class attendance
was documented

natal ward. At 6
weeks were in-
structed on how
to perform a cor-
rect PFM con-
traction (verified
with vaginal dig-
ital palpation)

of the class and
daily home train-
ing. In the con-
trol group (retro-
spec-

tive questioning)
, 16.5% reported
performing daily
PFMT at home
> 3 times per
week

line. At baseline
(6 weeks post-
partum)

more women in
the
group were per-
forming PFMT
> 3 times or

control

more per week
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(Continued)

Hughes 2001
(mixed preven-
tion and treat-
ment trial)

Vagi-
nal digital palpa-
tion (PFMT and

control groups).

Daily; for up to
11 months.

1 individual ses-
sion with phys-
iotherapist, and
1 group PEMT
session led by
physiother-

apist at 22-25
weeks' gestation
with maximum

of 6 women per
group

Usual
tal and postnatal

antena-

care
that may have in-
cluded advice on
PEMT (personal
communication)

79% (461/
586) of women
in PFMT group
attended group
PEMT

session (personal
communication)

3.5% (16/460)
of women who
attended group
PEMT

session could not
perform a volun-
tary PFM con-
af-
ter teaching, and
2.8% (13/460)

of women could

traction

contract

but not sustain a
contraction (per-
sonal communi-
cation). Confer-
ence abstract

Kim 2012
(treatment trial)

Per-

ineometer (vagi-
nal probe) used
to ensure PFM
contraction and
assess control of
con-

traction in both
PFMT and con-
trol groups. Un-
clear if this was
performed every
session with the
PFMT women

20 maximal vol-
PFM

contractions, 10-

untary

sec hold, 3 times
per week; for 8
weeks (as part of
aclass), and daily
at home. Pro-
gressed

by changing po-
sition (prone, sit-
ting and stand-
ing). Initial ses-
sion included in-
for-

mation on PFM
and
Also
provided  with
a booklet which

included a train-

anatomy
function.

ing programme
and an exercise
diary

Supervised train-
ing sessions (1-
hour duration)
with a special-
ist physiothera-
pist (23 in to-
tal, unclear if in-
dividual contacts

or group classes)

Usual care. Re-
ceived the same
information and
demonstration

session as PEMT
group and in-
structions on
how to correctly
perform  PEM
contraction (per-
ineometer). Un-
supervised, daily
PFMT for 8

weeks

Not reported.

PEMT
integrated  with
trunk stabil-

isation exercises
(pro-

gressive abdomi-
nal strength-
ening, bridging,
and side-bridge)

Ko 2011

(mixed preven-
tion and treat-
ment trial)

Ob-

servation of in-
ward movement
of perineum dur-
ing contraction

(PFMT group)

3 repetitions of
8 PFM contrac-
tions, 6-sec hold
each, 2-min rest
between  repe-
titions; repeated

Group  train-
ing sessions (10
women) super-
vised by a phys-
iotherapist once

per week for 12

Regular antena-
tal care and the
customary Wwrit-
ten postpartum
instructions that
did not include

> 80% attended
ev-

ery training ses-
sion and 0 were
absent more than
twice

Group

training was per-
formed in sitting
and standing po-
sitions with legs
apart to empha-
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twice daily at
home with addi-
tional training in

groups once per

weeks

(Continued)

PEMT from the
hospital

Not discouraged
from performing

At 35 gestational
weeks, 87% of
PFMT group re-
ported practice

sise

specific strength
training of the
PFM and relax-

week for 45 min PFMT on their of PEFMT >75% ation of other
for 12 weeks. own. of the time muscles
Asked to com-
plete an exercise
diary
Kocaoz 2013 Obser- 3 sets of 10 max- Exercise compli- Not instructed Women asked to Digital vaginal
(prevention trial) vation of inward imal volun- ance was to do PFMT. record the num- palpation was re-
movement  of tary PFM con- checked at every Once data col- ber of times they fused by 52/68
perineum or dig- tractions at level hospital visit (9- lection com- did their exer- women due to
ital vaginal pal- 3 (2-sec hold, 2- 10 plete, controls cises. Nodatare- concerns about
pation, or both sec rest for visits on average, received PFMT ported pregnancy, cul-
(PFMT group) strength; 10-sec over a minimum and a brochure tural/religious
. Vaginal digital hold, 10-sec rest of 12weeks),and with the rele- reasons. Unclear
palpationusedto for endurance); pregnantwomen vantinformation if women pro-
teach PFM con- 3 sessions per were called once during the 12th gressed
traction in 23. day during preg- per month to en- week home visit through levels 1-
5% (16/68) of nancy courage regular 3 or started at
women and postpartum. exercise level 3, whether
‘Women received they did 3 sets
education about of 10 exercises
the anatomy and per day or 3 sets
functions of the of 10 exercises 3
PFM and PEMT times per day, or
(unclear  from how the sets were
whom) and were divided between
asked to com- endurance and
plete an exercise strength training
diary (including
progressions)
Kou 2013 Not reported. PFM (Kegel) ex- Not  reported Usual care: re- Not reported. Translation
(mixed preven- ercises  under- who supervised ceived standard (Chinese).

tion and treat-

ment trial)

taken 2-3 times
per day for 20-30
min or 150-200
contrac-

tions (3-sec hold
then relax), per-
formed until 12
months’ postpar-
Biofeed-
back used twice

tum.

per week (no fur-
ther details avail-

the programme,
or the number
and type of con-
tacts with health
professional(s)

postpartum  in-

formation.
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able)

(Continued)

Liu 2011

(mixed preven-
tion and treat-
ment trial)

Not reported.

PFMT 2-3 times
per day,
15-30 min each
set (4- to G6-sec
hold, 10-sec re-
laxation), started
after birth and
continued for >
10 weeks

Exercises

taught by experi-
enced midwives
who also super-
vised the pro-
gramme (num-

ber
type of contacts/

and

visits unclear)

Usual care: stan-
dard postpartum
infor-
mation. Unclear
if this included
PEMT

Not reported.

Translation
(Chinese).
Positions of ex-
ercises included
supine, sitting or
any other posi-
tion,

with legs slightly
separated,

with instructions
to contract anus,
vaginal and uri-
nary tract while
breathing in, and
to relax with ex-
piration

Meyer 2001
(mixed preven-
tion and treat-

Not reported.

Up to 8 months;
no

details of PFMT

12 sessions
(6 weeks) with
a physiotherapist

No intervention.
Women received

PEMT ed-

Not reported.

In addition to
PEMT, 20
min of biofeed-

ment trial) provided. Each between 2 and ucation after 3rd back and 15 min
clinic session was 10 months post- assessment at 10 of electrical stim-
followed by 20 natally months’ postpar- ulation (vaginal
min of biofeed- tum electrode, bipha-
back and 15 min sic rectan-
of electrical stim- gular waveform,
ulation pulse width 200-
400 msec, fre-
quency 50 Hz,
intensity  15-15
mA, contraction
time 6 sec, rest
time 12 sec) per
appointment
Miquelucti 2013 Instructed PFMT (maximal Supervised by a Usual care: re- Analysis of ad- PFMT per-
(mixed preven- on correct con- rapid and sus- trained  study ceived standard herence in in- formed in stand-
tion and treat- traction, but not tained PFM con- physiotherapists antenatal and tervention group ing and sitting
ment trial) verified (due to tractions) per- onamonthlyba- postnatal educa- was not possible position. PEMT

pragmatic nature
of study)

formed as part of
a class (50 min)
for a median of
5 (range 2-10)
sessions between
18-24 weeks' to
36-38

weeks’ gestation.

sis. Either group
or individ-
ual training ses-
sions, depending
on the number of

women present

tion (on labour,
breastfeeding

and pain relief)
by trained phys-
iotherapy, nurs-
ing and medial

staff

as women failed
to complete or
return their exer-
cise diaries

inte-

grated into non-
aerobic exercise
programme  de-
signed to reduce
back pain. In-
cluded abdomi-
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Provided with nal, stretching

an exercise guide and relaxation

and asked to do exercises and ex-

daily PFMT at ercises designed

home (30 rapid, to promote ve-

20 sustained (10- nous return

sec hold) con-

tractions), as well

as 30-min daily

aerobic exercise

(no specific ex-

amples pro-

vided). Received

standard antena-

tal education and

asked to com-

plete an exercise

diary
Morkved 2003 Vaginal digi- 8-12 near maxi- Group Usual ante- 19% (28/148) of During exer-
(mixed preven- tal palpationand mal volun- training session nataland postna- PFMT cise class volun-
tion and treat- observation of tary PFM con- (10-15 women) tal care that may women attended tary PFM con-
ment) perineum (both tractions; 6- to , once per week have less than half the traction under-

PEMT and con- 8-sec hold each, for included advice 12 weekly taken in a range
trol groups) 3-4 fast contrac- 12 weeks, super- on PFMT. Cor- PFMT  classes of body posi-

tions at the end
of each contrac-
tion; G6-sec rest
between  con-
tractions; twice
daily at home;
for < 8 months.
Also asked to at-
tend weekly 60-
min PEMT class
for 12 weeks.
Women asked to
complete an ex-

ercise diary

vised by physio-
therapists (5 in
total)

rect PFM con-
traction verified.
Not discouraged
from

doing PFMT on
their own

and did not re-
turn training di-

aries

tions (lying, sit-
ting, kneel-
ing and standing
with legs apart)
PEMT inter-
spersed
with abdominal,
back and thigh
muscle exercises
(accompanied by
music)
62% (188/280)
of women com-
pleted a ques-
tionnaire
at 6-year follow-
up, and 45% of
women in
both the former
PFMT and con-
trol groups were
doing PFMT at
least weekly
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(Continued)

Peirce 2013
(mixed preven-
tion and treat-
ment trial)

Contraction as-
sessed with anal
biofeedback as
part of training
session (by ob-

Sets of 10 PFM
contractions

(Kegel exercises)
, 5-sec hold; 10-
sec rest between

Biofeedback
(electromyo-
graphic) training
provided at ini-
tial session, but

Usual care: “con-
ventional PFM
training,” but no
details provided.
Women asked to

ad-

herence defined

Poor

as performing <
70% of the in-
tended home ex-

The  portable
biofeedback ma-
chines were pro-
grammed to the
electromyogra-

stetrician or spe- contrac- no further con- complete an ex- ercisesessions. 7/ phy setting with
cialist  nurse); tions; twice daily tact with health ercise diary 30 women in the the work period
PFMT group for 5 min with professionals PFMT group re- setto 10 contrac-
biofeedback; for ported poor ad- tions (5-sec du-
3 months. Stan- herence ration) with a
dard postpartum 10-sec rest be-
ed- tween each con-
ucation by mid- traction. PFMT
wives or phys- for treatment of
iotherapists, in- FI
cluding  writ-
ten information.
‘Women asked to
complete an ex-
ercise diary
Pelacz 2014 In- PEMT pro- Group  train- Usual care: fol- All women in- PFMT in-
(preventiontrial) structed on cor- gramme, 3 times ing sessions (8- low-up by mid- cluded in anal- tegrated into su-
rect contraction, per week; 12 women) de- wives, standard ysis attended > pervised exercise
but not formally for > 22 weeks. signed and su- in- 80% of exercise programme; 30
verified. Women Started with 1 pervised by formation about sessions min low-impact
were asked to set of 8 con- a physical activ- PFMT. Women aerobics includ-
test themselvesat tractions increas- ity and sport sci- were not asked ing
home by stop- ing to 100; di- ences graduate; nottodo PEMT general strength
ping the flow of vided into differ- 55- to 60-min training, PFMT
urine, digital pal- ent sets of slow duration (10 and cool down
pation or usinga (6 sec) and fast min of PFMT); (stretching, re-
mirror to observe (5 as fast as pos-  70-78 sessions in laxation or mas-
the  perineum sible) contrac- total sage); sometimes
(PFMT group)  tions. Unclear if accompanied by
this progression music. PEMT in
related to class or a variety of po-
home exercises. sitions. Women
Daily PFMT at wore heart rate
home, 100 con- monitors to con-
tractions in dif- trol exercise in-
ferent sets. Re- tensity
ceived standard
antenatal educa-
tion about PFM
Reilly 2002 Un- 8-12 About Usual  antena- 43% (52/120) of If unable to fol-
(preventiontrial) clear, but seems voluntary PFM 5 (monthly)con- tal and postnatal women in low PEMT reg-
likely as phys- contractions; 6- tacts with phys- care the PFMT group imen then indi-
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iotherapists gave
individualised
programmes to

sec hold each; 2-
min rest between
each set of con-

be-
tween 20 weeks’

iotherapist

gestation and de-

(Continued)

that may have in-
cluded advice on
PFEMT. Women

did not return

an exercise diary;
11% (13/120)

vidualised
programme until
able to do so

those tractions; 3 sets livery appeared to have completed < 28 71% (164/230)
unable to follow of 8-12 contrac- had same num- days of PEMT; of women com-
exercise regimen tions twice daily; ber of clinic vis- and 46% (55/ pleted a
due to inabil- for its as the PEMT 120) completed telephone ques-
ity to do volun- about 20 weeks group, and were > tionnaire at 8-
tary PFM con- (as described by asked if doing 28 days. When year follow-up,
traction (PEFMT Bg 1995). PFMT ateachof asked postna- and 68.4% of
group) Also asked to do these visits tally, 28% (33/ women were do-
voluntary PFM 120) of PEMT ing PFMT, with
contraction with women and 34%  38% stating they
every cough and (37/110) of con- were do-
sneeze, and com- trols were doing ing PFMT twice
plete an exercise occasional or no or more per week
diary PFMT
Sampselle 1998 Yes, but unclear PFMT Not reported. Usual antena- At 35 weeks ges- -
(mixed preven- how or by whom tailored to indi- tal and postnatal tation, 85% of
tion and treat- (PFMT group). vidual ability. 30 care; no system- women in the
ment trial) maximal or near atic PEMT pro- PEMT group re-
maximal volun- gramme ported to be do-
tary PFM con- ing PEMT 75%
traction per day; of the time. At 1
for < 17 months year, PFMT ad-
herence reported
to vary between
62% and 90%
Sangsawang Assessed by abil- 20 sets of PFM  Super- Usual care: No women were PFMT per-
2016 ity to stop or exercises, twice vised group ses- from health pro- excluded for fail- formed in vari-
(treatment trial)  slow the flow of daily, at least 5 sions (4- fessionals, obste- ing to perform ous positions in-
urine for 1-2 sec days per week, 5 women) with tricians or mid- the PFMT for < cluding ly-
(PFMT group)  for 6 weeks. 1 a midwife; 45 wives. Did not 28 (of approxi- ingdown, sitting

set of PFM exer-
cises was 1 slow
contraction (10-
sec hold)
, followed by 10
fast contractions;
no progression in
number of con-
tractions per set.
Also received a
handbook with
information on
stress U, PFM
function,

min; once every
2 weeks for 6
weeks (3 sessions
in total)

receive informa-
tion about UI
and received no
training support
about perform-
ing correct PFM

exercises

mately 42) days

and standing
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instructions on
PFMT and a uri-
nary diary
Skelly 2004 Not reported. Not reported. “One to one “Conventional  Not reported. Conference ab-
(treatment trial) teaching about care (hand-out stract.
pelvic floor exer- informa-
cises.” tion about pelvic
muscle exercises)
Sleep 1987 Not reported. As for controls 1- Usual antenatal At 10  days -
(mixed preven- with additional to-1 session with and postnatally, 78%
tion and treat- section in leaflet midwife co-ordi- postnatal carein- of PFMT group
ment trial) recommending a nator each post- cluding PFMT and 68% of con-
specific exercise natal day in hos- leaflet; might in- trols were do-
each week that pital clude PFMT at ingsome PEMT;
integrated antenatal with
voluntary PFM class or postnatal  58% of PFMT
contraction with class on ward (or group and 42%
usual activities of both); instructed  of controls doing
daily living; to do voluntary some PFMT at 3
up to 3 months. PFM con- months
Asked to com- traction as of-
plete a daily ex- ten as remem-
ercise diary for 4 bered and mid-
weeks stream urine stop
Stafne 2012 Vaginal 8-12 near maxi- Group training Usual care: Adherence to PEMT inte-
(mixed preven- digital palpation mal volun- sessions  (8-15 received custom- the general exer- grated into stan-
tion and treat- (PFMT group). tary PFM con- women) super- ary information cise protocol (ex- dardised exercise

ment trial)

tractions; 6- to
8-sec hold each
with 3 fast con-
tractions at the
end of each con-
traction. Asked
to perform PFM
exercises

as part of a 45-
min home pro-
gramme at least
twice per week or
a weekly 60-min
exercise class (or
both). Received
written informa-
tion including
brochure with an

vised by physio-
ther-

apist, 60 min,
once per week
for 12 weeks

from midwife or
GP. Also given
a detailed infor-
mation brochure
including
evidence-based
PEMT
programme.
‘Women were not
discouraged
from exercising

ercising > 3 days
per week, mod-
erate to high in-
tensity) was 55%
(217/397) in the
PFMT  group
and 10% (36/
365) in the con-
trol group. 67%
of the PEMT
group performed
PEMT > 3 times
per week com-
pared to 40%
in the control

group

programme: 30-
to 35-min low-
impact aerobics;
20-
strengthening

to 25-min

exercises (includ-
ing PFMT, 3 sets
of 10 reps); 5- to
10-min stretch-
ing and re-
laxation. PEMT
performed in a
variety of posi-
tions, with legs
apart to empha-
sise specific
strengthening of
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evidence-based
PEMT
programme, and

asked

plete an exercise

to com-

diary

(Continued)

the PFM

Stothers 2002 Not reported. 12 contractions, Seen twice “Other (placebo) Not reported. Conference ab-
(prevention trial) 3 times daily. monthly including  no stract.
throughout pelvic floor exer-
pregnancy, and cises.”
every 3 months
postnatally for 1
year
Wen 2010 Assessment Anal  contrac- Exercises taught Usual care: no Not reported. PFMT per-

(mixed preven-
tion and treat-
ment trial)

of PFM strength
and contraction
by an obstetri-
cian (PEMT
group; no fur-
ther details)

tion; 3-sec hold
(while inhaling)
followed by re-
laxation with 3-
5 faster contrac-
tions at the end
of each contrac-
tion; 15-30 min
each set; twice

daily; 6-8 weeks

by

perienced mid-

€X-

wives but unclear
who supervised
the programme
of the number
and type of con-

tacts/visits

other details pro-
vided other than
“conventional

. .
guidance.

formed in a va-
riety of positions
including lying
down, sitting or
standing
Translation

(Chinese).

Wilson 1998
(treatment trial)

Not reported.

Mix of fast and
slow voluntary

1-to-1
with physiother-

sessions

Usual PEMT as

taught in antena-

Mean (95% CI)

number of daily

Perineometry for

biofeedback

PFM  contrac- apist at 3, 4, 6 tal and postnatal voluntary PFM at each appoint-
tions 8-10 times and 9 months classes. contraction at 12 ment.
per day with aim  postnatally months postna- Mean time to
0f 80-100 volun- tally was 86 (69- teach PFMT to
tary PFM con- 104) in the PEMT group
traction daily; up the PEMT group was 32 (95% CI
to 9 months and 35 (30 to 30 to 34) min
40) in the con-
trol group
Woldringh 2007 Observation and Not reported. At 1-to-1 Usual antena- At 35 -

palpation

of perineal body
by physiothera-
pists.  Women
also encouraged
to practice self-
palpation
(PFMT group)

each visit,
women

were asked about
the

and duration of

PEMT

frequency

30-min sessions
with physiother-
apist. 4 in total: 3
antenatally and 1
at 6 weeks post-
natally. In total,
25 physiothera-
pists (specialised
in PFMT) were

tal and postnatal
care

including advice
on PFMT; nearly
two-thirds
received

some instruction
on PFMT.

Women

weeks’ gestation,
6% reported no
PEMT, 17% re-
ported
PFEMT,
40% were doing
PFMT at low in-
tensity and 37%

some
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involved in de-
livering the exer-

(Continued)

were also asked
the same ques-
tions about fre-

were  exercising

intensively in the

cises PFMT group vs
quency and du- 36% reported no
ration of PFMT PFMT, 25% re-
as the PEMT ported some
group PEMT,
26% were doing
PFMT at low in-

tensity and 14%
were exercising
intensively in the

control group

CI: confidence interval; FI: faecal incontinence; min: minute; PF: pelvic floor; PEM: pelvic floor muscle; PEMT: pelvic floor muscle
training; SD: standard deviation; sec: second; Ul: urinary incontinence.

APPENDICES

Appendix |. Search strategy

Terms used to search the Cochrane Incontinence Specialised Register are given below:
({design.rct*} or {design.cct*})

and

{intvent.prevent.physicaltherapies} or {topic.urine.incon.prevent.} or

({intvent.prevent.pfe.} or {intvent.prevent.pfmt*} or

{topic.urine.incon.prevent.postpartum.}  or  {topic.faecal.incon.prevent.}  or  {topic.faecal.incon.prevent.postobstet.}  or
{topic.urine.incon.postobstetric*}

or {topic.faecal.incon.postobstetric*} or {topic.urine.incon.preg.} or {topic.urine.incon.stress.postnatal.} or {intvent.phys.biofeed*} or
{intvent.phys.pfe*} or {topic.urine.incon.mixed.postnatal.} or {topic.urine.incon.mixed.preg.} or {topic.urine.incon.stress.preg.} or
{topic.faecal.incon.preg.})

All searches were of the keyword field of Reference Manager 2012. The date of the last search was 16 February 2017.

WHAT’S NEW

Last assessed as up-to-date: 16 February 2017.

Date Event Description

21 December 2017 New search has been performed For this version, published in Issue 12, 2017, the fol-

lowing changes were made:
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(Continued)

1. The search was updated to February 2017 and 17
new trials incorporated (taking the total number of in-
cluded trials to 38 (involving 9892 women)). In addi-
tion, two abstracts which were the primary reference
in the last version were replaced by full papers.

2. The GRADE method was implemented through-
out the review to assess the quality of evidence; and a
’Summary of findings table was added.

3. The comparisons and subgroups were substantially
amended.

4. There has been a change in authorship.

20 December 2017 New citation required and conclusions have changed

1. The overall findings are similar to the previous ver-
sion of the review, with the exception of the evidence
summary for the effectiveness of postnatal pelvic floor
muscle training as a treatment for incontinence; we
are less certain about this effect than previously. The
findings altered because the way the data were grouped
changed to report outcomes according to the time since
the birth rather than time since intervention. This de-
cision about timing of outcomes was made, a priori,
when choosing outcomes for the ’Summary of find-

ings table

HISTORY
Review first published: Issue 4, 2008

Date Event Description

7 September 2012 New search has been performed Added 6 new studies

7 September 2012 New citation required but conclusions have not Added 6 new studies

changed

18 April 2008 Amended Converted to new review format.
3 March 2008 New citation required and conclusions have changed = Substantive amendment

11 September 2007

New search has been performed

minor update
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CONTRIBUTIONS OF AUTHORS

All five authors screened trials for eligibility and discussed the overall conclusions.

SW and JHS: extracted and cross-checked the data from the studies new to this review.

SW: did most of the data entry, which was cross-checked by JHS.

SW and JHS: performed the GRADE assessment and prepared the ’Summary of findings’ tables.
JHS wrote the first draft of the protocol and the previous review.

SW drafted the updated review, with assistance from JHS.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

1. In accordance with the latest Cochrane Handbook for Systematic Reviews of Interventions, this updated review now includes the use of
GRADE to assess the quality of the body of evidence and includes ’Summary of findings’ tables, which were not in the previous version
of this review (Boyle 2012; Higgins 2011).

2. The way the data were grouped changed to report outcomes according to the time since the birth rather than time since intervention.
This decision about timing of outcomes was made, a priori, when choosing outcomes for the ’Summary of findings’ table.

3. A previously included trial was excluded (Dannecker 2004) (see the Characteristics of excluded studies).
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INDEX TERMS

Medical Subject Headings (MeSH)

*Pelvic Floor; Exercise Therapy [*methods]; Fecal Incontinence [prevention & control; *therapy]; Postnatal Care; Pregnancy Compli-
cations [prevention & control; *therapy]; Prenatal Care; Randomized Controlled Trials as Topic; Urinary Incontinence [prevention &

control; *therapy]

MeSH check words

Female; Humans; Pregnancy

Pelvic floor muscle training for prevention and treatment of urinary and faecal incontinence in antenatal and postnatal women (Review) 213
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



